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CONVERSION FACTORS AND ABBREVIATIONS 


The following factors may be used to convert English units 
to the International System of Units (51). 


Multiply English units 


By 


Length 


inches (in) 


25.4 
2.54 
.3048 
I .609 


feet (ft) 
miles (mi) 


Area 


acres 
square miles (sq mi) 


4047 
2.590 


Volume 


gallons (gal) 


3.785 
3.785xl0- 3 
28.32 
4.168 


cubic feet (cu ft) 
cubic mi les (cu mi) 


Flow 


feet per day (ft/d) 
cubic feet per second (cfs) 
cubic feet per second 
per square mile (cfsm) 
gallons per minute (gpm) 
gallons per day (gpd) 
million gallons per day (mgd) 


.3048 
28.32 
.01093 
.06309 
3.785 
.04381 


. 


Mass 


pounds (lb) 
tons (short) 


454 
.9072 


Time 


seconds (s) 
minutes (min) 
hours (hr) 


Temperature 


degrees Fahrenheit (OF) minus 32 5/9 


To obtain 51 units 


mi II imetres (mm) 
centimetres (cm) 
metres (m) 
ki lometres (km) 


square metres (sq m) 
square kilometres (sq km) 


I itres (1) 
cubic metres (cu m) 
cubic decimetres (cu dm) 
cubic kilometres (cu km) 


metres per day (mId) 
litres per second (lIs) 
cubic metres per second 
per square kilometre (cu m/s)/sq km 
litres per second (lIs) 
litres per day (lId) 
cubic metres per second (cu m/s) 


grams (g) 
tonnes (t) 


degrees Celsius (OC) 


concentration of chemical constituents 


mill igrams per litre (mg/l) 


Specific capacity 


gallons per minute 
per foot (gpm/ft) 


.207 


Specific conductance 


Hydraulic conductivity 


gallons per day 
per square foot (gpd/sq ft) 


.041 


Transmissivity 


. 


ga lIons per day 
per foot (gpd/ft) 


.0124 


xii i 


litres per second 
per metre (l/s)/m 


micromhos per centimetre 
(
mhos/cm) 


metres per day (mId) 


square metres 
per day (sq mId) 



. 


. 
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WATER RESOURCES OF THE BLACK RIVER BASIN, NEW YORK 


By 


Roger M. Waller and Gordon R. Ayer 


ABSTRACT 


The Black River basin in north-central New York is an area of rounded 
mountains less than 3,000 feet high in and adjacent to the western Adirondack 
Mountains. The basin contains 1,916 square miles, including most of Lewis 
County and parts of Hamilton, Herkimer, Jefferson, and Oneida Counties. 
Glaciation has left a heterogeneous mantle of drift over the igneous and 
the metamorphic rocks of the Adirondacks and the shale and the carbonate 
rocks of the rest of the basin. 


Precipitation on the basin is generally uniform in time, but its dis- 
tribution in space varies considerably. The average annual precipitation of 
44 inches is derived from more than 50 inches on the Tug Hill upland and the 
Adirondack Mountains and less than 30 inches on the lowland area. 


. 


Annual runoff is variable but averages 27.69 inches (2.5 billion 
gallons per day). Snowmelt and spring rains account for much of the flow. 
Streamflow generally recedes during the summer, but high flows from exces- 
sive rains and warm weather are not uncommon during midwinter. 


Although upstream reservoirs provide some flood control, parts of 
the basin are usually flooded at least once a year. Flood damage is 
extensive from Lyons Falls to the mouth of the Black River but is greatest 
downstream fro,TI Carthage, where the population is dense and industrial 
development is extensive. 


Availabil ity of ground water varies considerably, both in location and 
in the type of rock. East of the Black River the sandy character of the 
rocks provides good storage, and the predominance of forests induces plen- 
tiful recharge from accumulated snow through a porous soil zone. West of 
the Black River, the finer grained, thinner glacial deposits and the 
relatively impermeable bedrock inhibit recharge and provide less storage. 
Bedrock aquifers are most productive in the Watertown area, where some wells 
yield several hundred gallons per minute. 


. 


Chemical quality of water throughout the basin is generally very good. 
Streams west of the Black River have a greater dissolved-solids concentration 
than those east of the river. Dissolved-sol ids concentration of the Black 
River at Watertown generally ranges from 50 to 120 mill igrams per litre. As 
does surface water, ground water east of the Black River has a lower dissolved- 
solids concentration than that west of the river. Although dissolved-solids 
concentration of ground water in the basin generally ranges from 30 to 9,000 
milligrams per litre, in most of the basin it does not exceed 300 mill igrams 
per litre. Locally, iron, manganese, chloride, fluoride, and hardness exceed 
standards recommended by the U.S. Public Health Service (1962). 



Future development of the water resources will require conjunctive 
and multiple use of ground water and surface water. For example, 
conserving the heavy runoff from winter snowpack on Tug Hill and in 
the Adirondacks, along with forest management and small-reservoir 
construction, would increase storage, reduce peak flow, and provide 
additional water for augmenting low flow in the summer. The extensive 
sand plains east of the river are ideal sites for ditch recharge and 
ground-water storage of excess runoff. 


. 


. 


. 
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INTRODUCTION 


. 


Purpose and Scope 


Because of a steady increase in competition for water, New York State 
officials recognized the need to appraise the water resources of the basin. 
Of particular need was a firm appraisal of ground-water hydrology and its 
role in the basin1s water resources. This report provides that water- 
resource information. 


Although time limitations allowed only It years for collection of 
hydrologic data, considerable data were available from previous studies. 
Most of the data included in this report were collected before 1968, 
although a few observations through 1970 are included too. 


Location and Extent of Area 


The Black River drains 1,916 sq mi in the north-central part of 
New York State (fig. 1). The basin includes most of Lewis County and 
parts of Hamilton, Herkimer, Jefferson, and Oneida Counties. 


Previous Investigations 


. 


The water resources of the Black River basin, long of interest to the 
people within the basin as well as to the State of New York, have been dis- 
cussed in several reports by various groups and agencies. Subjects of 
early studies by Whitford (1906) and Cullings (1938) were the availabil ity 
of surface water for export into the old Erie Canal system and for power 
and mill use. Subjects of more recent studies (New York State Department 
of Health, 1953, and New England-New York Inter-Agency Comm., 1954) include 
low-flow, stream-pollution problems, and increasing use and demand for water 
in recreational pursuits. 


Well- and Station-Numbering Systems 


. 


Wells, test holes, and springs are numbered according to a system 
based on latitude and longitude. The number of any site indicates 
location. Sites are located as accurately as possible, on the best maps 
available, and are numbered to the nearest second of latitude and longitude. 
The quadrangle maps used for locating sites in the Black River basin are 
shown in figure 2. The reader can use these quadrangle maps to locate 
the sites represented by the numbers. For example, the number of a well 
at lat 44°02 1 30" N. and long 75°58 1 02" W. is derived by using the digits 
of the latitude and longitude, deleting W. from longitude, and closing up 
the numbers. The well number is 440230N0755802.2. The zero before the 
degrees of longitude occupies a space that would be used for locations 
more than 100 degrees west of Greenwich. The.2 at the end of the well 
number indicates that this is the second well in that I-second quadrangle. 
As many as nine wells may be numbered in a l-second quadrangle. Springs 
are designated by an S. (See footnote on page 14.) 


3 



4 


. 


c 
II) 
C'tJ 
..Q 


i- 
Q) 
> 
a:: 

 
u 
C'tJ 
cc 
I 
I 


. 


Q) 
i- 
::J 
0) 
.- 
lL.. 


. 



. 


. 


. 


o 
M 
o 
q- 
I' 


o(6'cj. 
.,,
/ 

6! ) 
r+
cIoo 
v 


o 
LD 
I' 


oS'))1-. A. 

+
/ 
:t.,,
+ 



+. 
V,,
/ 

"'oS'o 



))4 /% 

«/ 
It,.
 


o 
M 
o 
LD 
I' 



"6'

%/ 


 'If,.+. 
.,
 


'lf6'
:,
/ 
:t+,. 




 .r. 
O')
 
/ 
O,.

 
0' 


"oS' 
/ 

6'
 

" 


o 
CD 
I' 



) A. 
)


/ 
"6'1-. 

,.) 


+0.( 
/ 
.f,.)" 



"+ 4t-6'/ 
.( 
« 
+/I<j. ""., 


UJ 
:.I: 
c( 
....J." 
a::
 
UJ- 
CL. 
CL. 
::;) 
.... 


05'0+0:.%/ 
.1"'1.$ 




".( 
/ 
...,
 

oS'o 




/ 

 



..c... 9% 
- r<7" "'oS' 1 


 

oS'o 


+l6'
;%/ 
:t"+lO" 
"'.16' 


J/";:(1/ 
It/) 1t 9 
:t,.+ 


CL. 
a:: 
UJ", 

." 
....2: 
Z 
c( 


c( 
en.. 
UJ'" 
a::.,!, 
UJ
 
::c- 
.... 




.(4t-(1/ 
;r
0 


"+O
(1/ 
/),.
" 


o 
q- 
q- 


o 
M 
o 
M 
q- 


UJ 
:.I: 
c( 
....J 


. ---. .. , 
, v-T- '" 
fliP 
,,_,
 JI I en 
\5 rs

 
\ 
 52: 
-\''-. .. Ien ... J . 
 
'-
. \ i 1 
\'
' -',j . 
< 
;
. 


UJ." 
....'" 

 ....2: 
. .'\ . 
 
"'/'''\ · a 
, ,!.
f.. 


:)0'1(1/ 
'I6'Q ".ro 
IS- 


> 
(I) 
> 
:; 
en 


CJ) 
UJ 
....J 

 
o 
N 


+
:'S'(1/ 
oo
 


+0 6'.;fS'(11 
:to5'}+
" 
"f° 9 


)?i(1S'(1/ 
""6'0 


co 
u 
'0, 
or-- 
-<.0 
om 
(1)_ 
19 
.0- 
en co 
.
 
::>(1) 
E (/) 
o co 
.;:m 
(1)2 
(/) co 
co.... 
men 


o 




,,
, 

"
Q+
" 
"" 


O)
/.
/ 
.$o

 


o5',,

::: 
"05' 


05'",,6$'(11 
"0,. 


o 


+oo5'cj. .of 
(1/ 
:J Q 
"'

 


(/) 
., 
 
c: 
E 
c: 


+0 61 
;r6'

/ 
0-i- 
:J
 


t:-- .
t 
'Ioi ---I 
fI ..

. 
l 


rD 
C) 
eo 
Q) 
> 
o 
() 
C- 
eo 

 


CL. 
a:: 
UJ", 

." 
....2: 
Z 
c( 


5 


0." 


. 
· S'S' 
+
o5'4'
(1/ 


 


4-/S'
 

":'''o5'
1 
0+"" 



))l. S'S''g 
'f+6'

/ 
:to5'
." 


en 
UJ 
0:: 
I- 
UJ 

 
o 
....J 

 
o 
N 


o 


o 


C 
I/) 
cu 
..a 


r-t 
s... I'(j 
Q) Q) fJ) t> 
> -IJ -IJ ° r-! 
I'(j t:: Q) 
a::'r-! Q) 0 
\o.j t> r-t 
.:::t. 
 0 
UOLt)Q) 
cu\o.j('....
 

 
cc 
-IJ 
I'(j I'(j tJ) 
Q) 
..c:t::'"Ob 
.j.J 0 Q) 
t> 
0) '"0 . r-! t:: 
C Q) \o.j 0 
-IJ 
 or-! . 
i- -IJ -IJ C\i 
Q)OQ)::JC 
> r-t \o.j ,.q C\i 
o 
 I'(j 'r-! C\i 
U \o.j C\i 
Q) fJ) -IJ 
I/).Q 
 fJ) I'(j 
0. I'(j or-! 'r-! 
cu t:: E; Q t:: 
E I'(j or-! 
t> Q) 4-.i Q) 
fJ) 0 \o.j 
-IJ Q) or-! 
..c:\o.j..c:..c:
 
0. 0 E--t t> 
cu
 t::... 
s... Q) I'(j t:: 
0) \o.j · \o.j 0 
o fJ)r:Q-I-) 
0.fJ)
 Q) 
o or-! I'(j Q) t:: 
.j.J..c: E; ..c: . r-! 
-IJ -IJr-t 
>- t> \o.j 
Q) t:: .r-! E; 
 
> 'r-! ..c: 0 
s... 
\o.j 
::J_I'(j4-.i 
(/) Q) \o.j 
'"0 Q) '"0 
cuE 

 
U'r-! 0 Q) 
.- Q) -IJ '"0 
rnt:: \o.j 
00::3)0 
-r-tID 
o I :::. Q) 
Q)Q)\o.j.Q 

'"O::J 
::J tJ) 
. -IJ 
(/) ° r-! r-t 
. -IJ I'(j 
::> I'(j t> ::3) 
r-t or-! Q) C 
0'- Q)..c: C 
.j.J OE--tC"il 
fJ)r-t r-t 
X t:: 0 
Q) 0 Q) 
" or-! 
 
C-IJ 
I'(j 
t> tJ) 
o · 
. 
 b 


U 


... 
-I-) 
(I) 
(I) 
\o.j 
-I-) 
tJ) 
fJ) 
'"0 
I'(j 

 
..c: 
::3)-1-) 
I'(j ::J 
E; 
 


... 
::3)::3) 


 
t> \o.j 
::J 
I'(j tJ) 


N 
Q) 
s... 
::J 
rn 
lL.. 



Gaging stations and sites where miscellaneous streamflow data were ob- 
tained during the study are numbered in downstream order. For example, the . 
complete number for one site (Black River near Boonville) is 4-2525; the 
first digit indicates that the site is on a stream that drains into the St. 
Lawrence River basin, part 4 of the 14 geographic parts into which the 
United States has been divided. Where there is no whole-digit number left 
between two previously assigned numbers (for example, 4-2525 and 4-2526), a 
decimal fraction is added to designate a site in between (for example, 
4-2525.4). 
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( 
_. ENVIRONMENT 
. T
ography and Drainage 
The Black River basin in north-central New York is an area of rounded 
mountains less than 3,000 ft high in and adjacent to the western Adirondack 
Mountains. A broad valley with a series of sand terraces on the east and 
1 imestone terraces on the west separates the Adirondacks from the Tug Hill 
plateau (fig. 3). Drainage outward from the Adirondacks and Tug Hill is 
diverted abruptly northward and flows as the Black River around the north 
end of Tug Hill into Lake Ontario. To the southeast, the divide between 
the Black River and the Mohawk River basins, formed mainly by glacial de- 
posits, is low in altitude compared with the divides to the east and the 
west. Altitude of the southeastern divide ranges from 1,100 to 1,500 ft. 
The Adirondack divide to the east is roughly 2,000 to 3,000 ft above mean 
sea level, and the Tug Hill divide to the west is 1,500 to 2,000 ft. 


The Black River, about 110 mi long, begins in North Lake in the 
Adirondacks and flows southwest through the mountains and foothills to the 
main valley system. There is no well-defined valley system upstream from 
Forestport. There, the river turns northwest and follows a nearly straight 
course along the base of the 1 imestone terraces to Herrings, where it swings 
west and flows in a well-defined rock channel to Lake Ontario. Downstream 
from Lyons Falls, the river meanders over an everwidening flood plain to 
Carthage, where it reverts to a nearly straight channel in bedrock. 


. 


A series of parallel tributary streams from the Adirondacks enters the 
Black River from the east. The Moose, Independence, and Beaver Rivers are 
the main tributaries. The Moose and the Beaver Rivers are longer than the 
Black River above Lyons Falls. Their lengths support the theory that the 
upper reach of the Black River is really a tributary and not the master 
stream of the basin. The streams from the east are much more extensive than 
those from the west, which drain Tug Hill. Numerous lakes, swamps, and poor 
drainage are prominent features. The extreme upland of Tug Hill is poorly 
drained, although lakes are rare. There are less than a half-dozen lakes in 
Tug Hill in contrast to more than 320 in the Adirondacks. (See table 29.) 


Physiography 


The Black River basin occupies part of three major physiographic prov- 
inces (Fenneman, 1938): the Adirondack, the Appalachian Plateaus (Mohawk 
section), and the Central Lowland (Eastern Lake section) provinces. The 
provinces and the subdivisions adopted in this report for use in describing 
the hydrologic characteristics unique to each area are del ineated in figure 3. 


Adirondack Province 


. 


Practically all the Adirondack province, 75 percent of the basin, is 
underlain by igneous and metamorphic rocks that form the high peaks and 
underl ie and project through the surficial deposits throughout most of the 
province. The part of the province in the Black River basin has been di- 
vided into four areas (fig. 3) for this report. 
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The mountainous part on the east is called the "foothills." Here, the 
bedrock dominates the area and creates a fairly rugged topography. A thin 
(generally less than 20 ft) mantle of glacial drift, primarily sandy till, 
underlies most of the area. Valleys contain numerous lakes created by un- 
even drift deposition as the valley or alpine glaciers (probably more 
correctly termed remnants of the continental ice cap) receded. Extensive 
valley flats represent glacial melt-water deposition of outwash or 1ake 
deposits. The branches of the Moose River and the Beaver River valleys 
contain excellent examples of these deposits. The Beaver River valley, in 
particular, seems to have been a major outwash system from the continental 
ice cap. 


West of the foothills lies a broad belt of low, rounded hills extend- 
ing through the basin. The belt is transitional in topographic expression 
from the foothills on the east and is called the "morainal hills" because 
it is composed mostly of deposits of material from the ice front that lay 
to the west. In the 
orthern part of the belt, the eastern boundary is 
fair1y prominent because the area is topographically higher than the foot- 
hills. In this area, most of the belt is underlain by deposits of unsorted 
sand and gravel till. Part of the belt has bedrock knobs projecting through 
or lying close to the surface of many of the hills. The valleys and other 
10w areas reflect sites of melt-water streams temporarily flowing from the 
ice. The hills to the west are lower than those to the east and eventually 
pass into the flat plains of the next area. These lower hills are the 
recessional moraine left as the glacier melted back toward the west. 


. 


The next area, to the west of the morainal hills, is the distinctive 
outwash delta or kame terrace, or, as locally called, the "sand-plain" 
area. The three terms are used interchangeably in the rest of this report. 
The area is characterized by a broad expanse of nearly flat sandy surface. 
The sand plain has a gentle westward gradient from the morainal hills to 
its western edge, where the plain terminates in steep slopes down to. the 
lowlands. Most of the major creeks and all the rivers in the area have 
deeply incised the plain. The area is underlain by sediments deposited off 
the glacier lobe into the glacier-fronted lake and from streams draining 
the Adirondacks and morainal hills to the east. The vast quantities of 
sand and silt that the streams poured into the lake accumulated as a delta 
complex to a fairly uniform level at about the 1,300-ft contour. In some 
areas, the deltas extended out to the kames or moraines (conspicuous in the 
New Bremen-Crystal Dale area) deposited off the ice; in other areas, the 
deltas cover kames or have filled in around them. Depressions in the sand 
plain, some now containing lakes, were formed by the melting of sediment- 
covered ice blocks. In general, the surface capping the plain is coarse 
sand and some gravel, the last deposition by streams meandering across the 
delta with their load of glacial debris from the Adirondacks. 


Subsequent lowering of the lake left the plain exposed to subareal 
erosion. Stream cuts show that thickness of the deposits is as much as 
150 ft in the western part of the area. The sediments in the lower part 
of the deposit are mostly silt and clay that change gradationally upward 
to a more sandy facies. 


. 
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The "l ow lands" area includes the nearly flat, silt-covered valley 
floor along the Black River upstream as far as Lyons Falls and extends up . 
the Beaver and Independence Rivers to about the 1,000-ft contour. The 
area is distinguished by several prominent ridges of debris marking termi- 
nal or lateral moraines of the retreating ice lobe. The moraines trend 
generally north-south in the Beaver Falls area, an extension of their more 
prominent occurrence in the delta area to the south. The lowland area is 
terminated at Carthage, where the Central Lowland province starts. 


Central Lowland Province 


The part of the Black River basin in the Central Lowland province is 
a nearly flat, silt-covered plain underlain by limestone. The area, which 
was part of the floor of the great glacial Lake Iroquois, received the 
inflow of sediments from the Black River. A large sand delta that was 
formed at Herrings extends north for 6 to 7 mi. This delta is called the 
Pine Plains and is occupied almost entirely by the Camp Drum mil itary base. 
The part of the basin north of the Black River includes only a small part 
of the delta along the present river course. In the remaining downstream 
part of the province, the Black River is entrenched in the limestone and 
hugs the base of Tug Hill as it flows west to Lake Ontario. Elsewhere, 
the plain is marked by morainal deposits, sand bars or dunes, and low scarps 
of resistant 1 imestone beds. Morainal hills dominate the landscape in the 
Carthage-Great Bend area. 


Appalachian Plateaus Province 


. 


The Mohawk section of the Appalachian Plateaus province has been di- 
vided into two areas, the "l imestone terraces" and the "Tug Hi 11 upland,I' 
for ease of discussion. The limestone terraces, or benches, consist of 
from two to four levels separated by steep escarpments that form the east 
and the north slopes of the Tug Hill plateau. These very pronounced 
features have resulted from erosion of the Paleozoic rocks. There are many 
beautiful waterfalls where the streams flow over the more resistant beds in 
the escarpments. 


The Tug Hill upland rises abruptly 400 to 500 ft above the 1 imestone 
terraces from west of Lowville south to Boonville. Northwest of Lowville, 
the escarpment becomes gentler; south of Copenhagen, it rises in a series 
of benches to the drainage divide. This area has long been called Tug Hill 
and is now considered by the State to be one of the most desolate areas in. 
New York (Krueger, 1966-67). Except near its northeastern outer rim, from 
Copenhagen to west of Lowville, the area is characterized by abandoned farms, 
reforestation, and a general appearance of reverting to nature. The area 
is covered by glacial till of varying thickness, which is underlain by shale 
and siltstone and some sandstone. Numerous till and shaley gravel hills and 
mounds, and intervening wetlands, attest to glaciation that stagnated on 
the upland. Drainage is poorly integrated on the nearly flat upland, but 
well-incised streams have been developed in the north and east parts. Soft 
shales and siltstones permitted rapid erosion both before and after the ice . 
age. 
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Geologic Framework 


Much has been written about the geology of the Adirondack region, 
particularly about the Precambrian basement complex, the Paleozoic forma- 
tions, and the general glacial history. Most of the discussion on geology 
is based on reports on the bedrock geology (Miller, 1909 and 1910; Buddington, 
1934), and on descriptions of the glaciation and its associated deposits 
(Miller, 1909 and 1910; Fairchild, 1912; and Buddington, 1934). Buddington 
probably gives the more thorough discussion of the geology of the region. 


Consolidated Rocks 


The bedrock, or consolidated rock, is illustrated in figure 4. The 
oldest and principal unit underlying the Black River basin is the igneous 
and metamorphic basement complex of the Adirondack province, which contains 
some of the oldest rocks in the world--the Grenville Series of metamorphosed 
sandstone, limestone, and shale. Metamorphism occurred during the intrusions 
of large masses of molten rock, which became the granitic part of the basement 
complex. The entire basement complex is the root of a great Precambrian mountain 
range that extended northeast-southwwest. Subsequent erosion and weathering 
before the Pleistocene Epoch reduced the range to topography similar to that of 
the Adirondack foothills today, but with a thick mantle of residual soil. 


. 


Overlying the Precambrian basement complex east and south of the 
Black River are a series of Paleozoic sedimentary rocks that were deposited 
in seas encroaching on the ancient Adirondacks. The oldest and lowermost 
sedimentary rocks are the Potsdam Sandstone of Cambrian age and the over- 
lying sandstone and dolomite beds of the Theresa Formation of Cambrian and 
Ordovician age. The only known outcrops of these rocks in the basin are 
in the lower reaches of Atwater Creek at Martinsburg, although several wells 
have penetrated the rocks. 


Overlying the Potsdam and the Theresa and forming bedrock terraces 
west and south of the Black River are thin- to thick-bedded limestones of 
Ordovician age. The older unit, the Black River Group, crops out in a 
narrow band generally along the Black River from Hawkinsville to Black River 
Bay. From Deer River to Black River Bay, it forms much of the valley floor. 
The younger unit, the Trenton Limestone, forms the terraces along the east 
side of the Black River. Together, the Trenton and the Black River are as 
thick as 600 ft and gently dip southwestward under the Tug Hill upland. 
The 1 imestones are generally porous only in near-surface sites, along 
stream channels, and in the lower reach of the Black River below Carthage. 


A thick sequence of shales grading upward into siltstones, the Utica 
and Lorraine Shales of Ordovician age, overlie the Trenton Limestone. The 
thinly bedded shales and siltstone are best exposed in the deeply incised 
valleys (gulfs) on the east slope of the Tug Hill upland. 


. 


Capping the upland and overlying the Lorraine Shale is a thin sequence 
of sandstone of the Oswego Sandstone. The unit crops out only in a small 
part of the Deer River headwaters. 
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Uplift of the land followed the Ordovician, and the receding seas 
left the area as an upland or mountain range. The consol idated rocks were 
subjected to more than 400-million years of erosion, which sculptured the 
present bedrock topography. Glaciation modified the bedrock form and de- 
posited unconsolidated material over much of the land surface. 


Unconsol idated Rocks 


The Pleistocene Epoch, beginning about 1 mill ion years ago, produced 
significant changes in the soil profile, topography, and drainage system. 
The Canadian ice cap, which formed during the Pleistocene, gradually spread 
southward toward the Adirondacks. Tug Hill and the Adirondack Mountains 
obstructed the slowly moving ice and.deflected one lobe into the Black River 
valley. As the ice moved up the valley, it blocked the northward-flowing 
streams. The ice mass continued to thicken and finally extended over the 
entire Black River basin. Subsequent melting of the ice and repeated re- 
advances completely removed the original weathered rock zone, rounded off 
the hills, sl ightly eroded the valleys, and left a veneer of glacial drift 
of varying thickness and texture over most of the land. Postglacial weath- 
ering and erosion has had little time (about 9,000 years) to modify the land 
surface; hence, the glacial deposits are hydrologically significant. 


. 


The origins of the glacial deposits shown in figure 5 are summarized 
here. Geologists generally agree that the great ice sheet covered the 
Black River basin. As the glacier thinned by ablation and the ice front 
receded, the Adirondack Mountains emerged as islands in a sea of ice; and 
melt water ponded in the depressions and valleys. Debris was washed off 
the glacier and was deposited as a rather continuous mantle at the ice 
front or was carried away by the melt water. Because of the ponding effect, 
most of the deposits were not well sorted by running water. Fairchild (1912) 
gives a detailed interpretation of the series of glacial lakes and their 
out 1 ets that formed as the ice front receded. to the north and out of the 
basin. As the glacier continued to retreat, the ice front finally receded 
to a position sl ightly north of the southern edge of the present Black River 
basin. At this time, a distinct lobe of ice occupied the Black River valley; 
its Adirondack margin was approximately the 1,500-ft contour. To the west, 
the Tug Hill plateau had emerged. The glacier remained at this position 
for some time and deposited a rim of debris at its front. This debris, 
along with knobs of bedrock hills, formed a new divide to block drainage 
southwestward from the Adirondacks as the ice receded still farther north. 


The first of a series of large glacial lakes, enclosed within the con- 
fines of the present basin boundary, formed in front of the ice lobe lying 
in the lower Black River basin. The lake spilled through low places in the 
divide, and the water flowed south (south of Forestport Reservoir) toward 
the Mohawk River drainage. The major spillway developed south of Boonvil1e, 
in the Lansing Kill gorge, where soft shales were easily eroded down to the 
underlying harder 1 imestone. 


. 
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Meanwhile, the glacial lakes were being fed by streams draining the 
Adirondacks. The ancestral Black, Moose, and Beaver Rivers were reworking 
the glacial drift and transporting material into the lakes. A wel1- 
integrated drainage system, as was present before glaciation, was not 
formed and to this day has not been reestablished, owing to the mantle of 
drift left over the land. Consequently, the melt-water streams were com- 
monly short 1 ived and were diverted as they reached bedrock or consoli- 
dated drift in their process of downcutting; many channels were abandoned. 
Therefore, the normal sediment-sorting process of the streams was disrupted. 
As the streams disgorged into the glacial lakes fronting the ice lobe, sand 
and grave1 were dropped first; then silt was carried into deeper water. Clay 
particles generally remained in suspension and were carried away through the 
spi 1lways. 


. 


A vast delta complex was formed along the eastern edge of the lake by 
material that numerous streams carried from the morainal hills and the 
Adirondack foothills. Material was also derived from the ice lobe in the 
Black River valley. Thus, deltas (kames) formed along the ice margin and in 
some places coalesced with the westward-building stream deltas. Concur- 
rently, a similar but smaller scale delta complex was formed on the west 
side of the ice lobe fronting Tug Hill, where streams were draining the hill. 
However, bedrock and drift of this area were primarily fine grained, and the 
drainage area of the streams was small. Hence, only a small amount of sedi- 
ments was accumulated, and only scattered kames and a thin layer of silt 
were deposited in the lake on what are now limestone terraces. 


The waning stages of the ice lobe in the lower reach of the Black River 
valley were significant in that a lower outlet of the glacial lake developed 
around the north edge of Tug Hill. This permitted the Black River drainage 
system to start flowing northward, as it presently does. Many outlet chan- 
nels were cut into shales and limestones of Tug Hill between Copenhagen and 
Watertown. The water flowed into the great glacial-Lake Iroquois, which was 
the ancestral lake of the present Great Lakes system. 


As the ice front receded north of the basin, Lake Iroquois extended 
into the Black River valley as far south as Carthage. The ancestral Black 
River then carried its sediment load into Lake Iroquois. An extensive 
delta, the Pine Plains of the Herrings-Great Bend area, was built into the 
lake. This delta filled and covered a former bedrock valley of the ances- 
tral Black River. When Lake Iroquois finally drained through the St. Lawrence 
River, the Black River, from above Herrings to Lake Ontario, became entrenched 
in a I imestone terrace. 


C 1 i ma t e 


. 


Lying in the foothills of the Adirondack Mountains and to the east of 
Lake Ontario, the Black River basin is subject to storms from the west, 
including heavy local showers and, on occasion, widespread, heavy precipi- 
tation associated with coastal storms from disturbances along the Atlantic 
Seaboard (Dethier, 1966, p. 14-20). In general, precipitation is greater 
at higher altitudes throughout the basin (Tug Hill upland and Adirondack 
foothills) than at lower altitudes. Precipitation is fairly uniformly 
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distributed throughout the year. During winter, snow accumulates to depths 
of as much as 5 ft before melting in the spring. The area has one of the 
largest snowfall accumulations in the State b
cause its highest hills ob- 
struct the easterly flowing air masses off Lake Ontario. A more detailed 
discussion of precipitation is given in the section, "Precipitation." 


. 



, 


Cold winters and moderately warm summers are characteristic of the 
Black River basin (U.S. Weather Bureau, 1960). During winter, temperatures 
often drop to -50°F; a -58°F was recorded at Stillwater Reservoir in 1934. 
During summer, temperatures of nearly 100°F have been reached. The mean 
annual temperature for the entire basin is about 42°F. The average growing 
season, 116 days, extends from late May to mid-September. 


Population and Culture 


The population in 1960 was about 83,500 (table 1). Most of the 
population is concentrated on the valley floor, particularly in the 
lower reaches at Carthage and Watertown. Large areas of Tug Hill and 
the Adirondacks are uninhabited; one of those areas in the Adirondacks, 
the Forest Preserve, covers more than half the Black River basin. 


Dairying, lumbering, and manufacturing of paper products are the 
mainstays of the economy; Watertown is the main commercial center. Camp 
Drum military base contribute
 substantially to the economy. Lewis County, 
one of the largest milk producing counties in the Nation, produced more . 
than 290 mill ion lb of milk in 1967 (K. H. Mayhew, oral commun., 1968). , 
The Adirondacks provide a summer tourist mecca, particularly around the 
Fulton Chain Lakes. Hunting and fishing are also major activities in the 
Adirondacks and on Tug Hill. Of the 25,000 employees in the basin, about 
10 percent work in agriculture, 25 percent in manufacturing, and 65 percent 
in nonmanufacturing (New York State Division of Water Resources, written 
commun., 1966). 


. 
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WATER USE AND PROBLEMS 


Historical Use 


Water use has been associated closely with settlement and expansion. 
The region was covered by a dense forest when settlement by New Englanders 
started in the early 1800 1 s. Power for grist mills was developed at numer- 
ous waterfalls, and the vast forests were uti 1 ized in the paper industry. 
By the end of the 19th century, nearly all the virgin forest had been cut; 
and the sandy areas east of the river became windswept deserts until re- 
forestation was started in the 1930 1 s. Second and third growth now dominates 
the Adirondacks and the Tug Hill upland. The manufacture of wood pulp and 
paper products has continued, but much of the pulp is now imported from 
Canada. 


. 


The historic use of water, as well as the present use, is of interest 
and importance in establ ishing precedence for potential demands or uses. 
One of the first significant uses of water in the Black River basin was in 
canals. After completion of the Erie Canal (now the New York State Barge 
Canal) through central New York, there was much interest in constructing 
a connecting canal from the Erie Canal to the St. Lawrence River via the 
Black River basin. The history of the connecting (Black River) canal can 
be read in Whitford (1906). The Black River canal, built between 1838 and 
1855, extended from Rome to Boonville (the summit) and then down the valley 
to Lyons Falls, where it joined the Black River. The Black River between 
Lyons Falls and Carthage was improved for canal navigation from 1854 to 1861, 
but construction of a canal from Carthage to the St. Lawrence River was never 
undertaken. The diversion dam and feeder canal from Forestport to Boonville 
was built between 1838 and 1848. 


Black River water was first diverted into the feeder canal in 1848. 
In the summer of 1849, a test showed that practically all the Black River I 
summer flow at Forestport, about 150 cfs, could be handled by the feeder 
and that more water was needed for the Erie Canal. This led to construction 
of a temporary dam on Woodhull Lake in 1849 to provide greater summer flow 
at Forestport. The entire Black River canal was first used in 1856, and 
by 1862 four reservoirs had been Bdded to the system above Forestport. 


By 1900, owing to decreased traffic, the Boonville-Lyons Falls part 
of the canal had become uneconomical to maintain. Succeeding years saw a 
further decrease in traffic, and by 1925 this part of the canal was closed. 
However, the feeder canal and four reservoirs, were maintained to provide 
water for the Erie Canal through the Boonville-Rome canal. The critical 
need for water at the Rome summit has been a potent factor in maintaining 
this system. Since 1914, diversion from Black River to the system has 
declined, and supplemental water has been obtained from the Upper Mohawk 
River area. In 1955, diversion was reduced drastically and has remained 
so to date. Measurements of Black River water diverted through the canal 
system, at least during the navigation season, have been published by the 
Geological Survey since 1915. This subject is discussed in a later section. 


. 
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Present Water Use 


. 


Water Supply 


Data on water use in the Black River basin are summarized in table 1. 
The data for municipal and industrial uses are derived from U.S. Publ ic 
Health Service (1964), whereas "other" use (household use beyond municipal 
supplies) is based on 100 gpd per capita. Total water use is estimated to 
be more than 64 mgd. Surface-water use is more than six times that of 
ground water. Industrial use, more than 50 mgd, represents the greatest 
use of water. Water use reported for Camp Drum includes only the water 
obtained from the three wells within the basin. A comparison of water-use 
data in the Black River basin, based on estimated use in 1950 and 1964, 
indicates that water use has increased very little in this period. 


Recreational Use 


By far the greatest use of water in the Black River basin is for 
recreation. Although many of the lakes, ponds, and streams are practically 
inaccessible, several are readily accessible and attract large numbers of 
tourists or seasonal residents. Fishing, swimming, boating, skiing, and 
snowmobil ing are becoming increasingly important recreational activities. 
However, such uses of water cannot be measured in terms of mill ions of 
ga lIons pe r day. 


. 


Agricultural Use 


Because distribution of precipitation during the growing season is 
usually adequate for crops, little use is made of water for irrigation. 
In 1950, only 45 acres of crops were irrigated; in 1966, only 21 acres. 
Total amount of water used annually for irrigation is estimated to be 
on 1 y 10m i 11 ion gal.. 


Other agricultural uses include water for livestock and for washing 
dairy equipment and facil ities. In 1968, this agricultural use was 2.82 
mgd. During most of the year, livestock are on a "serve-yourself" basis 
and obtain most of their water from streams or ponds in pastures. 
Although a cow extracts an average of 40 gpd of water from a pond or 
stream, only part of this water is used up or consumed. Much of it 
returns to the ground as waste. In 1966, the water content of milk 
exported from the Black River basin was about 0.2 mgd. 


Water Problems 


Although precipitation in the Black River basin is usually uniform 
throughout the year, distribution of the precipitation in space varies 
considerably and causes problems of water supply, pollution, power 
production, flooding, and recreation. Streamflow in most of the basin 
is regulated, principally through operation of Stillwater Reservoir and 
the Fulton Chain Lakes and largely for power production and industrial 
needs downstream. Thus, regulation for flood control and low-flow 


. 
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Table I.--Estimated dail y water use in millions of g allons p er da y , in the Black River basin 
. (After U.s. Public Health Service, 1964) 
1960 Estimated Source 
Vi Ilage Popu- popu lat i on Ground Sur f ace Total 
Count y (or user) lation served water water Both use 
Hami I ton Inlet 
Neodak Shores 1 35 0.004 
South Shore 1 80 0.008 
Industry 
Other 192 .019 
TOTALS 307 .027 .004 0.031 
Herkimer Old Forge 939 939 
Thendara 60 .420 
Industry 
Other 563 .056 
TOTALS 939 1,562 .056 .420 .476 
Jefferson Black River 
Vi Ilage 1,237 1,290 .350 
Brownville 1,082 1,105 .100 
Carthage 4,216 4,100 .800 
Defer i et 470 500 .100 
Dexter 1,009 1,000 .100 
Herrings 327 165 .002 
Watertown 33,306 33,455 4.500 
West Carthage 2,167 2,215 .500 
Camp Drum 6,000 .150 
Industry 4.886 34.244 
Other 7,732 .773 
TOTALS 43,814 57,562 6.461 40.044 46.505 
Lewis Castorland 321 335 .050 
Constableville 429 460 0.030 
Copenhagen 673 665 .200 
. Croghan- 821 1,620 .500 
Beaver Falls 640 
Glenfield 270 150 .010 
Greig 80 100 .050 
Lowv i II e 3,616 3,560 .500 
Lyonsdale 75 100 .020 
Lyons Fa II s 877 915 .125 
Martinsburg 2 250 200 .020 
Port Leyden 898 915 .070 
Turin 323 375 .020 
Industry .263 10.728 
Other 9,959 .996 
TOTALS 9,293 19,354 1.319 II. 733 .530 13.582 
Oneida Boonvi lIe 2, 4 03 2, 4 05 . 4 00 
Forestport 2 250 400 .040 
Industry .026 .509 
Other 1,915 .192 
TOTALS 2,653 4,720 .218 .549 .400 1. 167 
GRAND TOTAL FOR THE FIVE COUNTIES 83,505 8.081 52.750 .930 61.761 
Estimated-agricultural use 2.820 
64':"'W 
Total municipal use 63,144 9.069 
Total industrial use 50.656 
Total other use 20,361 2.036 
Total agricultural use 2.820 
Total population 83,505 Total water use bli":58T 
1 Subdivision in Inlet. 
2 Data from U.S. Public Health Service (1964). All other populations except estimated 
. ones are from U.S. Bureau of Census (1961). 
Note: Estimates of other populations served are based on a written communication from 
New York State Water Resources Commission i n 1968. 
19 



augmentation is minimal. Downstream reaches of the basin are flooded . 
nearly every year, and low flows in the late summer continue to aggravate 
pollution problems. 


Variations in Surface-Water Flow 


Studies of further control of both floodflows and low flows have 
been made, but to date such control has been unobtainable because of a 
low estimated benefit-cost ratio (New England-New York Inter-Agency' 
Comm., 1954) and the fact that a considerable part of the basin lies 
within the protected Adirondack Forest Preserve. Augmentation of 10w- 
flow is virtually zero because recreational use I imits withdrawal of 
water from reservoirs and lakes from Memorial Day to Labor Day. 


Taking advantage of the considerable amount of fall in the Beaver 
River between Stillwater Reservoir and the river1s mouth, industry has 
developed several power sites where flow is maintained rather uniformly 
by releases from the reservoir. With the availability of large amounts 
of power from the Niagara Falls and St. Lawrence developments and the 
increasing availability of power generated in the northeast from nuclear 
fission, the production of hydroelectric power in the Black River basin 
may become uneconomical. 


Flood damage is most costly in the Watertown area, but, fortunately, 
flooding is not so frequent there as it is between Lyons Falls and Carthage. . 
Annual flooding in this reach damages agricultural land. The damage is not 
high in terms of dollar loss, but much land is rendered useless except for 
growing certain hay crops. Proper flood control and drainage improvement 
could make much good land available for agriculture (New England-New York 
Inter-Agency Comm., 1954). 


Water Supply 


Yields of wells generally range from 1 to 400 gpm. The large varia- 
tions in quantity, as well as in quality, of ground water are the result 
of the different types of aquifers. Water-supply needs also vary greatly 
throughout the basin. For example, much of the water demand is in the 
agricultural area on fertile limestone terrane where the shallow ground- 
water sources diminish in periods of drought. The deeper bedrock aquifer 
is not dependable because of the highly variable permeability in the tight 
limestone. In contrast, generally adequate shallow suppl ies for domestic 
and small farm use are available in surficial deposits of till on Tug Hill 
and sand and gravel in the outwash-delta area (fig. 3). Both sparsely 
populated areas are poorly suited for agriculture. 


Water supplies from surface-water sources are generally adequate. 
Occasional droughts in the past have caused shortages, so additional 
storage or improvements have been made. Streams in the eastern sandy 
part of the basin have less extreme variations in flow than streams in 
the western part. 


. 


20 



. 


In general, chemical quality of the water is very good. Bacterial 
quality of surface water is marginal only when flows become extremely low. 
Chemical quality of ground water is generally excellent in the eastern 
part of the basin, but hardness ranges from 100 to 500 mg/l in the western 
1 imestone areas. During summers, a high salt content of water in some of 
the sedimentary rocks creates a noticeable problem in the Dexter area. At 
Dexter the seasonal variation in chloride, which ranges from 50 to 1,000 mg/l, 
is apparently due to less recharge of freshwater to the shallower part of 
the aquifer in the summer than in the winter, and, thus, less dilution of 
the salt water in the deeper part of the aquifer. 


Pollution 


. 


In its classification report for the Black River basin, the New York 
State Department of Health (1953) identified numerous sources of industrial 
and domestic pollution to streams. Some of the industrial pollution has 
been eliminated, and the discharge of untreated domestic wastes has been 
lessened. Most of the industrial wastes are probably discharged by the 
paper and dairy industries. Municipal ities and State agencies are cur- 
rently (1967) studying ways to reduce or el iminate the untreated wastes. 
According to natives, pollution has destroyed most sport fishing in the 
lower reaches of the Black River and has seriously affected public water 
supplies drawn from the river. Watertown is the major user of Black River 
water. Extensive treatment of the low-flow pollution of the river is an 
expense for the city. 


In general, pollution in streams does not affect the aquifers because 
most streams, except parts of streams traversing the 1 imestone benches, act 
as drains for the aquifer system. However, surface disposal of wastes can 
easily pollute aquifers, particularly the shallow ones or those in limestone. 
Locally, shallow 1 imestone aquifers have been polluted because the rock 
crops out near or at the surface and wastes have ready access to fractures 
or joint systems in the rock. Barnyards, cesspools, and septic tanks are 
the most 1 ikely sources of pollution in shallow aquifers. 


Increasing Population and Urbanization 


Population growth, although not great in the Black River basin, con- 
tributes to water problems as communities outgrow their old water-supply 
systems. Perhaps of greater importance is the increasing per capita water 
use attributable to the advent of modern automatic washers, multiple bath- 
rooms, improved lawn care, and other domestic uses. 


. 


Urbanization affects water supplies in numerous ways and is becoming 
important to the nearly stable population of the Black River basin. The 
most noticeable effects are probably: (l) increasing number of septic 
tanks, which may pollute the shallow ground water; (2) housing and indus- 
trial developments on flood plains, which may cause loss of property and 
1 ife by the obstruction to natural flooding processes; (3) decreasing 
recharge to the ground-water reservoirs because of the vast expanses of 
pavements and houses and their associated drainage systems, which allow 
precipitation to run off rapidly into streams; anq (4) other less-direct 
effects. 
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Interbasin Diversions 


Diversion of water from the Black River basin was started in 1848 with 
the summer needs for the Erie Canal, but diversion has been of little conse- 
quence since 1955. However, there is no assurance that minimal diversion 
will continue as at present because the needs of the Barge Canal may draw 
on water rights in the Black River. As much as 200 cfs was diverted in the 
early days of canal operation. Because such diversion now would seriously 
interfere with downstream use of water, the Black River can probably no 
longer afford any substantial diversion. 


The only known importing of water into the basin is 0.5 mgd, or about 
0.78 cfs, from the Indian River, to the north just across the basin divide, 
for the village of Croghan. 
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HYDROLOGIC CYCLE AND WATER BUDGET 


Water is not a static resource; it is a changing one. Its quantity 
and quality at a particular place may vary considerably with time. Or, 
at a particular time, quantity and quality may vary greatly within a basin. 
Changes may be rapid or slow, whether on the land surface, underground, 
or in the atmosphere. The changes may involve all forms of water--solid, 
1 iquid, and vapor. If man is to make optimum use of the water supply, 
he must understand the pattern of circulation--from ocean to atmosphere 
to land and back to the ocean. This pattern is commonly known as the 
hydrologic cycle (fig. 6). 


In the Black River basin, the source of water supply is precipitation. 
Although rain, snow, sleet, and hail account for most precipitation, a 
small amount of water may reach land as condensation, commonly called dew. 


A water budget applied to the hydrologic cycle over a considerable 
period of time can be expressed as P = R + L, in which' 
P = precipitation 
R = runoff 
L = water loss 


. 


Precipitation can be measured at sites by recording gages, but 
these gages only record "point" values and serve as valuable indices of 
how much precipitation actually reaches the earthls surface. Thus, the 
quantity of precipitation that can become effective in producing runoff 
can only be estimated. 


Runoff in flowing streams throughout a ba9in can be measured quantita- 
tively at selected stream-gaging sites. Runoff from 1,826 sq mi of the 
basin area of 1,916 sq mi is integrated by the streamflow record of the 
Black River at Watertown. This record indicates distribution of runoff 
on a time basis. Integrated records of runoff from subbasins, determined 
from gaging-station records at other selected sites, supplement this 
information. Even these records do not give the total picture because 
there are variations within the subbasins. 


Water losses include that part of the water supply (precipitation) 
that is lost either by evaporation or by transpiration, the discharge of 
water vapor from vegetation during the growing processes. Places of 
evaporation include precipitation before it reaches the earth IS surface, 
the wetted surface of any object above the ground, the ground surface, 
or the surfaces of bodies of water. Evaporation from objects above the 
ground and the ground surface may continue for some time after precipitation 
ceases. Transpiration is greatest during early summer, when plants and 
trees are making their greatest growth, and usually ends with the first 
"killing" frost in fall. Some vegetation, such as conifers, may transpire 
year around. 


. 


Water that passes through the unsaturated zone of the soil and re- 
charges the ground-water reservoir may contribute to surface runoff 
through springs and seeps. 
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Distribution of losses throughout the year and areally in the Black 
River basin depends on many factors whose influence cannot be evaluated 
accurately. These factors include land use, temperature, geology, and 
altitude. 


Because the true figures for the equation P = R + L cannot be deter- 
mined for any sizeable part of the basin, only an approximation can be made 
of water lost by evaporation, transpiration, or changes in soil-moisture and 
ground-water storage. 


Some of the year-to-year variations become of little consequence over 
a long period of time, and the major losses, those due to evapotranspira- 
tion, can be determined with a fairly high degree of confidence. 


If the period 1931-60 is assumed to be representative of long-term condi- 
tions for an average for the Black River basin, then the yearly averages are: 


P 44.5 inches (4.6 million acre-feet or 1.5 trillion gallons) 
R = 27.7 inches (2.9 million acre-feet or 0.9 trill ion gallons) 
L 16.8 inches (1.7 million acre-feet or 0.6 trillion gallons) 


. 


How much of this water can be used? There is no simple answer to this 
question. Part of the runoff comes during floods and cannot be stored econ- 
omically. In some parts of the basin, specified minimum flows are maintained 
for nonwithdrawal uses; for example, dilution of wastes or power production. 
So part of the runoff must be reserved for these uses. Increasing needs of 
recreational interests lessens the flood-storage capabilities of some lakes 
and ponds and limits the release of water during periods of low flow when 
additional water is needed downstream. 


Part of the natural water loss may be recovered by development of 
ground-water supplies (or by drainage), which lowers the water table and, 
consequently, decreases the evapotranspiration loss from ground water. 
Land-use practices, including the harvesting (thinning) of forest stands, 
also may reduce water loss and, consequently, increase runoff. But care 
must be taken to insure that runoff does not increase during periods when 
flood water is already going to waste. 


Withdrawal of water from streams does not remove the water from the 
hydrologic cycle. Some of the water is returned to surface or ground-water 
suppl ies; some of it is evaporated or transpired. Thus, for many uses, 
including power production or other industrial uses, the same water may be 
used and reused. Man has a responsibility of attempting to return used water 
to the stream or to ground-water storage in as good or better condition than 
when withdrawn. 


Better concepts of the amount of water available for use can be deter- 
mined after the separate parts of the budget and their variations are studied 
in subsequent sections of this report. 


. 
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PRECIPITATION 


. 


General 


Average yearly precipitation in the Black .River basin and adjacent 
areas generally ranges from 29 inches at Watertown Airport to 53 inches at 
North Lake Reservoir (table 2). Numbers identifying continuous precipita- 
tion stations in or near the Black River basin are listed in table 2 and 
are plotted in figure 7. Figure 7 is a precipitation map based on altitudes 
and snow surveys in addition to precipitation station records. For the 10 
years ending in 1960, an even higher annual average precipitation than that 
at North Lake, nearly 56 inches at Highmarket,.was reported. For the 20 
stations within the basin (table 2), the long-term normal (1931-60) was 
44.47 inches; and the 1951-60 average was 40.22 inches (U.S. Weather Bureau, 
1960, 1964). For the period 1961-65, which was considered a drought for 
much of New York State (U.S. Weather Bureau, written commun., 1961-65), 
average annual precipitation ranged from 26.7 to 50.6 inches; average annual 
precipitation for 15 sites within the basin was 39.88 inches, or about 90 
percent of normal. 


In general, precipitation is greatest at the highest altitudes. Except 
for the low precipitation at Watertown Airport, the closest station to 
Lake Ontario, no relationship between precipitation and distance from the 
lake is apparent. 


An average precipitation of at least 3 inches for each of the 12 months . 
is based on U.S. Weather Bureau precipitation records for the 11 stations ' 
for which normals have been establ ished for the period 1931-60 (table 3). 
Such a uniform distribution of precipitation throughout the year is charac- 
teristic of Northeastern United States and is considerably in contrast to 
many other parts of the country. About 40 percent (nearly 17 inches) of 
the annual precipitation is lost by evapotranspiration, much less than the 
70 percent average for the Nation. 


Nearly half of each year's precipitation in the Black River basin is 
snow, which amounts to sizeable accumulations of "frozen assets" by late 
winter. The manner in which these accumulations are disposed of has consid- 
erable bearing on the pattern of streamflow for the months of March through 
May. The accumulated snowpack may be equal to more than 25 inches of water, 
and its rapid conversion to a liquid state can result in serious flooding. 
Rapid melting can result from unusually warm air temperatures and (or) heavy 
warm rains. When the sudden release of water is accompanied by the breakup 
of ice cover on the major streams, flooding can be aggravated by ice jamming. 


During early spring when the soil is frozen or partly so, and the 
vegetation is still dormant, a large percentage of the snowmelt or rain 
becomes runoff in the streams. Some water may be returned to the atmosphere 
by evaporation and subl imation. The remaining water either replenishes 
soil-moisture deficiencies or infiltrates the ground to recharge the ground- 
wate r rese rvo i r. 


. 
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Table 2.--Continuous p reci p itation stations in or near the Black River basin 
(Abbreviations after Stations 4, 5, II, and 25: 2N, 2 mi1es north; 2SSW, . 
2 miles south-southwest; ISE, I mile southeast of respective station 
names; and FAA AP, Federal Aviation Administration Airport; I ocat ions 
by station number in figure 7) 
Precipitation, in inches 
Altitude 
Number Station (feet above 1 
mean sea I eve I ) 1931-60 21951-60 3 19 61-65 4 1967 
normal average average 
Beaver Fa II s 760 33.82 33.65 33.80 33.27 
2 Big Moose 1 ,850 49.51 49.90 45.85 47.03 
3 Black River 530 5 38.5 39. 16 37.49 37.65 
4 Boonvi lIe 2N I , I 50 44.69 47.67 41. 23 
5 Boonville 2SSW 1,575 5 51.2 54.58 50.60 56.47 
6 Copenhagen 1,200 5 44.0 
7 Eagle Bay 1,720 5 49.4 6 49. 19 39.50 44.07 
8 Eagle Fa lIs 1,300 46.70 45.98 
9 Forestport 1,145 45.30 47.79 39.03 49.69 
10 Highmarket 7 1,786 52.02 55.70 45.67 51.00 
II Hi ghma rket 1SE 7 I ,786 5 43.5 46.56 
12 Hinckley 7 1,190 49.38 49.35 43. 10 47.69 . 
13 Hoffmeister 7 1,860 52.95 51.64 
14 Hooker I ,720 46.31 47.92 46.55 58.89 
15 Indian River 7 960 5 40.5 
16 Lowvi lIe 920 37.39 39.59 34.88 38.27 
17 Lyons Falls 800 43.54 42.39 39 . 95 46.38 
18 McKeeve r 1,560 5 50.0 
19 North Lake Reservoir 1,833 5 53.4 
20 Old Fo rge 1 , 700 5 47.2 8 47.58 41 . 64 48.82 
21 Sperryvi lIe 1,180 5 39.7 
22 St i I I water Reservoir 1 ,695 49.91 47.81 38.35 45.60 
23 Wanekena 7 1,510 41.93 41.98 41.59 42.42 
24 Watertown 497 38.85 39.56 36.91 38.52 
25 Watertown FAA AP 318 5 28.7 28.77 26.68 25.45 
26 Windecker 1 , 700 5 44.0 
27 Theresa 7 380 5 35.9 35.53 30.73 32.68 
1 U.S. Weather Bureau, 1960. 5 Computed by correlation. 
2 U.S. Weather Bureau, 1964. 6 Only 7 years record. 
3 U.S. Weather Bureau, 1961-65. 7 Lies outside Black River basin. . 
4 Environmental Science Services 8 On1y 9 years record. 
Administration, 1967. 
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During early spring, when temperatures are low and vegetation is making . 
least demands on soil moisture, evapotranspiration losses are low. In con- 
trast, during late spring, summer, and early fall, when temperatures are high 
and vegetation is making its greatest demands on soil moisture, evapotran- 
spiration losses are high. Hence, the percentage of precipitation in runoff 
is lower in late spring, summer, and early fall than in early spring. 


Unfortunate1y, for hydrologic studies, most of the streamflow in the 
Black River basin is so greatly modified by reservoir storage and release 
or diversion of water that a comprehensive measure of water losses is not 
possible, unless it is based on streamflow records for the entire year. On 
the basis of records for 10 precipitation gages, the average water losses 
for the 12-month period ending December 31 were computed to be 16.8 inches. 


Rainfall 


Rain is the normal form of precipitation in the basin from May through 
October. During 1967, 28 reconnaissance-type, plastic rain gages were in- 
stalled to supp1ement the existing network (fig. 7). Daily, week1y, or 
storm rainfalls were measured at the temporary gages, 


An analysis of the 6-month data shows that the 1967 summer rainfall 
was highly variable, usua11y resulting from several intense thundershowers 
of small areal extent. However, rainfall for the period is distributed in . 
about the same pattern as the mean annual precipitation (fig. 7). Lines of 
equal rainfall genera11y follow the elevation contours; the lowlands area 
from Lowville northward received the least rain. From May 1 to October 31, 
accumulated rainfall ranged from 15.00 inches at Watertown Airport (altitude 
318 ft) to 28.37 inches at Highmarket (altitude 1,786 ft). The average over 
the entire basin was 22.81 inches. 


At long-term precipitation stations, where 30-year normals have been 
establ ished, the 6-month total rainfall in 1967 ranged from a deficiency of 
more than 2 inches at Big Moose to an excess of more than 4 inches at Hooker 
and Boonvi11e (2N). Average deviation exceeded 1 inch. 


Snowfall 


Snowfall in the Black River basin constitutes a considerable part of 
the annual precipitation (possibly as much as 50 percent at the highest ele- 
vations), and, in some places, depths of snowfall are among the greatest 
recorded in New York State. Measurements of depths of snowfall have been 
published by the U.S. Weather Bureau (1964) for five sites in the basin for 
several years. These data indicate large variations by month, year, and site. 


At Stillwater Reservoir (altitude 1,700 ft) the annual snowfall averaged 
156 inches from 1945 to 1960 and ranged from 131 to 204 inches from 1957 to 
1959. Snowfal1 has been recorded during every month except June and July. 
The greatest average monthly snowfall, 32.6 inches in December, is closely . 
followed by 32.1 inches in January. 
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Figure 8.--Relation between average annual snowfall and altitudes 
in and near the B1ack River basin. 


On Jackson Hill, 2 mi south-southwest of Boonvil1e and at an altitude 
of 1,575 ft, the annual snowfall (1950-60) averaged 207 inches. The average 
for each of four months (December-March) exceeded 40 inches. The yearly 
total at this site ranged from 146 inches in 1953 to 267 inches in 1954. 


. 


As with annual precipitation, there is a general, but not well-defined, 
relationship between snowfall and altitude
 Data for selected stations in 
or adjacent to the basin indicate an increase of snowfall with increasing 
altitude (fig. 8), but there are other factors to explain the conditions at 
Boonvil1e, Bennett Bridge, Speculator, and Tupper Lake. Part of these con- 
ditions are due to the uplift effect of the rising terrain. Boonville and 
Bennet t B ridge, wh i ch 1 i e southwes t of the Black 'R i ver bas in, rep resent the 
first uplift of eastward-moving air masses from Lake Ontario. Speculator 
and Tupper Lake lie east of the basin in the Adirondacks and their records 
indicate that much of the moisture available for snowfall has been removed 
from the eastward-moving air masses by the time the second uplift has taken 
place. 
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Because new snow rapidly compacts to depths somewhat less than when . 
measured initially, the accumulated depth of snow on the ground at any time 
is less than the measured snowfall. (The difference is related at least in 
part to the frequency of measurement of snowfall.) The water equivalent of 
snow on the ground from time to time during winter and spring is determined 
by means of snow surveys. Several samples of the snowpack are collected at 
established snow courses and the average depth and equivalent water content 
are determined. Results of the snow measurements in the Black River basin 
as well as in other basins in New York are released monthly (January through 
April) in the "New York Cooperative Snow Survey" by the U.S. Geological 
Survey. 


Water content and density of the snow in the higher altitudes usually 
increase progressively during winter, although there may not be a corre- 
sponding increase in snow depth. Density of the snow in the lower altitudes 
increases progressively, whereas snow depths and water content fluctuate. 


Snow conditions during the 1966-67 winter were generally typical of an 
average year. In some winters, conditions deviate considerably from those 
for an average year. The times of greatest accumulation of snow and equiva- 
lent water content have been as early as January and as late as early April. 
Above-average temperatures, either with or without rain, can cause a snow 
accumulation to melt at an early date. Continued low temperatures in March 
and April can sustain a heavy snowpack well into early spring. Twenty-two 
snow courses were measured in the Black River basin in January, February, 
and March 1967 (fig. 7). To compare snow cover throughout a basin and its . 
equivalent water content in a particular year with the average for a period 
of several years, several snow courses in a basin are selected to provide a 
basin index. Four snow courses in the Black River basin make up the index: 
at or near Big Moose, Boonville, Forestport, and McKeever. Comparative snow 
data for 1967 and 1ong-term averages are given in table 4. Average depth 
and water content for each of the four snow surveys in 1967 were less than 
those for the 1957-67 and 1955-67 averages. Data for January 30-February 1 
had the greatest deviations. 


Because the average water equivalent of snow is usually 6.5 inches in 
mid-March, one may ask what this means in terms of flood potential and water 
yield in subsequent months. The process of turning this accumulation of 
moisture into streamflow is compl icated. The important factors involved 
are: (1) antecedent conditions, which determine the capability of the 
ground to absorb part of the moisture; (2) temperatures, which determine 
how rapidly the snowpack melts; and (3) additional moisture, either rain 
or snow, that is added to the already existing snowpack. Saturated ground, 
high temperatures, and heavy rain can make a raging torrent out of what 
otherwise might have been a placid spring breakup. 
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Table 4.-- Comparison of 1967 snow-course index stations with average of record 


Basin average 1957-67 average 
Date of 1967 survey Snow Snow 

ePth Water content 
ePth Water content 
inches) (inches ) inches) ( inches ) 
. 
January 9-11 13.6 2.52 14.6 2.88 
January 30- Feb rua ry 11.0 2.33 19.2 4. 19 
February 26-March 1 20.7 4.35 24.9 6.20 
1955-67 average 
March 13-15 18.9 5.39 23.7 6.50 


. 
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SURFACE-WATER HYDROLOGY 


. 


Distribution of Runoff 


Runoff results from precipitation and from seepage from the ground-water 
reservoir. Annual and monthly flows of basin streams are of direct interest 
to water users. 


Through September 30, 1960, streamflow records for New York were pub- 
lished in an annual series of U.S. Geologica1 Survey Water-Supply Papers, 
"Surface Water Supply of the United States. '1 Beginning with the 1961 water 
year (that is, from October I through September 30), streamflow records for 
New York State have been released by the U.S. Geological Survey in interim 
annual reports, "Water Resources Data for New York, Part 1, Surface Water 
Records, 19 II The streamflow records in the interim annual releases are 
later publi she d in the 5-year series of U.S. Geological Survey Water-Supply 
Papers. Records for New York are in parts 1, 3, and 4 of the Water-Supply 
Paper series. Water-Supply Papers are available in many large public and 
university libraries. Data for the New York part of the St. Lawrence River 
basin are in part 4, volume 2. 


Precipitation and Runoff 


Flow in the basin streams that are not subject to man-made manipulation 
genera11y follows a seasonal pattern--high in late winter and spring and low 
in late summer and early fall. The pattern is primarily a result of evapora- 
tion and the demands of vegetation on the available water supply, because 
precipitation is almost evenly distributed throughout each of the 12 months 
(table 3). However, winter precipitation in the form of snow is normally 
stored until spring, when it melts and runs off. 


. 


Within the seasonal pattern of runoff, variation from normal in a given 
year depends on the distribution of rainfall throughout the growing season. 
Distribution of rainfall, in turn, affects evapotranspiration. In general, 
evapotranspiration varies directly with the moisture available at the ground 
surface and in the root zone of the vegetal cover. Thus, evapotranspiration 
is usually greater during a period marked by several storms of light to 
moderate rainfall than for a similar period marked by only one or two storms 
of heavy rainfall. Heavy rains produce surface runoff and some ground-water 
recharge, but light rains, especially during the growing season, seldom 
produce either surface runoff or ground-water recharge. 


The relation of annual precipitation to runoff for a nonregulated stream, 
Independence River, is shown graphically, year by year, in figure 9. Cumula- 
tive departures from the 30-year average have been plotted for precipitation 
and runoff. A downward-trending segment or a group of segments indicates 
events that are less than the average, and, conversely, upward-trending 
segments indicate events that are greater than the average. 
Mean annual runoff for nine stations in the Black River basin were . 
available (fig. 10). The average rate of flow, in cubic feet per second and 
cubic feet per second per square mile, and average annual runoff, in inches, 
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Figure 9.--Cumulative departures of annual precipitation and runoff 
from 1931-60 average, Independence River basin. 


at the nine gaging stations are presented in downstream order in table 5. 
In addition, computed figures for four un gaged intervening areas are pre- 
sented. For comparison, similar data for the 1966 and 1967 water years are 
also included. Locations of the stations, as well as miscellaneous sites, 
are shown in figure 10. 


During the 30 water years 1931-60, runoff from the Black River basin 
averaged 27.69 inches per year at Watertown. Within the subbasins the 
greatest average annual runoff, 34.03 inches, was from the Deer River basin 
at Deer River. The least average annual runoff, 23.21 inches, was from the 
intervening area of Beaver River between the Stillwater Dam and the Croghan 
gage. 


For the period 1961-65, when all New York State experienced a drought 
of variable intensity, the average runoff for the Black River basin dropped 
to 22.26 inches per year, or 80 percent of the 1931-60 average. During the 
drought, the Deer River basin had the highest runoff in the study area, an 
average of 28.59 inches per year, or 84 percent of the 1931-60 average. The 
Beaver River in the intervening area above Croghan had the smallest runoff, 
only 18.33 inches per year or about 79 percent of the average. 
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Average annual runoff for all surface-water stations provided the data 
for drawing lines of equal annual runoff on figure 10. Average annual runoff, 
as measured or computed for a stream at a particular site, integrates the 
contributions from all parts of the basin upstream from the point of definition. 
Runoff from different parts of a basin can vary as much as runoff varies from 
basin to basin. 


. 


The similarity between the map of equal average annual runoff (fig. 10) 
and the map of equal average annual precipitation (fig. 7) for the basin 
suggests that annual runoff may be more closely related to precipitation 
than to other factors such as geology, topography, or vegetation. Effects 
of these factors, and others, on the low-flow characteristics of streams 
will be discussed in a later section. The similarity between the annual- 
runoff and annual-precipitation maps also suggests that annual runoff for 
ungaged areas can be estimated from precipitation records, as shown in the 
two following examples. 


Estimating Annual Runoff 


To evaluate the feasibility of estimating annual runoff in the Black 
River basin from precipitation records, the relation between annual runoff 
of Independence River from 1932 to 1965 and the average precipitation for 
the same period at Lowville (nea'r the mouth) and Stillwater (near the head- 
waters) gages was studied. Both precipitation gages lie just outside the 
Independence River basin. 


. 


The upper graph in figure 11 is a plot of annual runoff (R) for the 
water year, October I to September 30, against annual precipitation (P) 
for the same period. The line of best fit is expressed by the equation 
R = 0.794p-6.96. The geometric deviation of points from this line is 
f2.28 inches. The deviation indicates that in using precipitation at 
Lowville and Stillwater to estimate annual runoff from Independence River, 
the chances are two out of three that the estimate for any year would be 
within f2.28 inches of the correct value. This is within 8.3 percent of 
the average runoff of 27.56 inches. 


Because runoff effects from rainfall during some period before October I 
have a carryover effect into the water year, the effect of such a carryover 
from September and part or all of August and July rainfall was investigated. 
Addition of all August and September precipitation as antecedent rain gave 
the greatest improvement in deviation. However, improvement in deviation 
was only from 2.28 to 2.13 inches, or from 8.3 to 7.9 percent of the average 
annual runoff. The same approach was used to determine the improvement in 
precipitation-runoff relation when an entire year of carryover precipitation 
was considered. The outcome was a much poorer relationship than when no 
carryover effect was considered. 
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For 1932-65 water years endi ng September 30 
R =0.794P-6.96 
40 Sy= %2.28 
where R =Runoff 
Sy=Geometric deviation 
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For 1932-65 climatic years ending May 31 
R =0.714P-3.70 
Sy= :t1.67 
where R = Runoff 
Sy=Geometric deviation 
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ANNUAL PRECIPITATION, IN INCHES, AT LOWVILLE AND STILLWATER 


Figure ll.--Relation between annual precipitation and runoff, 
Independence River basin. 
(Number by each data point is the year; 
for example, 57 means 1957.) 


Another approach to improving the runoff-precipitation relationship 
was an analysis of data for the cl imatic year, extending from June 1 to 
May 31. On June 1, after spring runoff, soil-moisture content and water 
storage are assumed to be at maximum values. The lower graph in figure 11 
is a plot of annual precipitation against runoff for the 12-month period 
ending May 31 of the year indicated. Very satisfactory agreement between 
precipitation and runoff for each 12-month period is indicated except for 
3 years. The year ending on May 31, 1946, was influenced by heavy precipi- 
tation in September through November 1945 and below normal precipitation in 
March through May 1946. The extreme conditions resulted in smaller evapo- 
transpiration losses than normal and, subsequently, greater runoff than 


. 
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normal. Heavy rain during the 1958-59 growing season resulted in greater 
than normal evapotranspiration losses and decreased runoff in 1959. During . 
the year ending May 31, 1960, precipitation was heavier than normal during 
the dormant season from October through February and resulted in greater 
runoff than normal. For the year June 1 to May 31, average deviation from 
the mean curve (R = 0.714P-3.70) was 
1.67 inches, equal to about 6 percent 
of the average runoff of 26
8 inches. 


The data indicate that, in a 12-month period, the proportion of precipi- 
tation that is runoff is determined to a considerable extent by how the 
precipitation is distributed throughout the year. A wet growing season lends 
itself to high evapotranspiration losses, whereas a dry growing season is 
conducive to considerably smal1er water losses to the atmosphere. 


If precipitation at Stillwater Dam for the year ending May 31 is plotted 
against adjusted runoff at Beaver River below Stillwater Dam (fig. 12) for 
the same period, the equation of relationship is R = 0.572P-I. 154. The standard 
error of estimate equals 
2.71 or 9.5 percent. For Deer River, using precipi- 
tation at Highmarket (fig. 13), the relationship is R = 0.69P-l.237. The 
standard error of estimate is 
3.72 inches or 10 percent of the average runoff. 
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For 1933-65 climatic years ending May 31 
R =O.572P-1.154 
Sy= :1:2.71 
where R =Runoff 
Sy=Geometric deviation 
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Figure 12.--Relation between annual precipitation and runoff, 
Beaver River basin above Stillwater Dam. 
(Number by each data point is the year; 
for example, 57 means 1957.) 
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Although annual runoff from a basin is important for evaluating the 
water yield of the basin, the monthly distribution of runoff is often more 
important. If most of the runoff in a particu1ar stream occurs only during 
a few days of the spring melt, storage of surplus water may be impractical. 


Although average monthly precipitation in the Black River basin is very 
uniform, the average monthly runoff is high1y variable. In figure 14, average 
monthly runoff of the Black River at Watertown for the period 1931-60 is compared 
to the average monthly precipitation at 10 sites in the basin. (The downstream 
site, Watertown Airport of table 3, has been deleted for this comparison.) In 
April, the average runoff is nearly double the average precipitation. This 
reflects the melting of the precipitation (snow and ice) that accumulated during 
the winter months. Average runoff for August is the lowest of any month and 
equals only about one-fourth the average rainfall for that month. 


Variations in average monthly runoff at seven gaging stations in the 
Black River basin are shown graphically in figure 15. The averages are for 
the period 1931-60. Monthly data for two representative streams for the 
period of record are given in tables 6 and 7. 
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For 1937-65 climatic years ending May 31 
R =O.69P-1.237 
Sy= :1:3.72 
where R =Runoff 
Sy=Geometric devi ation 
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Figure 13.--Relation between annual precipitation and runoff, 
Deer River basin. 
(Number by each data point is the year; 
for example, 57 means 1957.) 
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Figure 14.--Distribution of precipitation and runoff by months, 
Black River basin, 1931-60. 
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Table 6.--Monthl y and annual runoff of Deer River at Deer River 
(Early data from Copenhagen station adjusted to Deer River station) . 
Water Runoff , in inches 
year 
Oct. Nov. Dec. Jan. Feb. Mar. A p r. Ma y June Jul y Au g . Se p t. Ann ua 1 De p arture 
1930 7.29 4.11 4.75 9.16 2.30 1.86 0.49 0.22 0.28 
1931 0.44 0.41 0.94 .71 .70 2.30 10.89 4.82 1. 13 1. 12 .23 .67 24.36 - 9.67 
1932 1.09 3.00 3.78 5.13 3.01 1.53 10.95 2.22 .64 1. 15 .81 .70 34.01 - .02 
1933 4.70 4.33 4.00 3.11 1. 33 2.52 9.12 1. 75 .37 .08 .19 .24 31. 74 - 2.29 
1934 .92 2.96 2.64 3.16 .41 4.39 8.94 1.04 .49 .06 .03 .07 25.11 - 8.92 
1935 .29 3.02 1.91 4.22 .96 5.00 5.08 2.80 2.68 1. 19 .14 .38 27.67 - 6.36 
1936 1. 51 3. 12 1.96 1.22 .49 12.57 7.52 2.27 .34 .20 .10 .49 31.79 - 2.24 
1937 2.81 4.50 4.93 8.07 2.45 1.01 10.34 3.57 .60 .21 .13 .13 38.75 + 4.72 
1938 2.95 4.81 2.02 1. 81 6.64 9.00 4.48 1.49 .38 .79 1.07 3.36 38.80 + 4.77 
1939 1. 14 2.48 3.39 2.40 2.44 6.10 11.06 1. 70 .48 .11 .10 .12 31.52 - 2.51 
1940 .42 1. 16 2.35 .70 .78 .99 14.33 3.90 .92 .49 .14 .17 26.35 - 7.68 
1941 .45 3.11 5.73 2.03 1. 17 .93 9.20 .69 .22 .49 1.28 3.76 29.06 - 4.97 
1942 3.58 4.14 3.42 2.29 1.46 7.00 10.25 1.67 .53 .21 .35 1. 41 36.31 + 2.28 
1943 1. 17 4.25 2.48 3.32 3.35 9.52 10.35 8.66 1.44 .37 .69 .37 45.97 +11.94 
1944 2.23 3.52 1. 57 1. 16 .99 3.77 10.30 2.32 .45 .12 .08 .31 26.82 - 7.21 
1945 .66 .71 1.29 1.84 1. 31 14.34 5.82 4.83 1. 16 1. 54 .18 1.96 35.64 + 1.61 
1946 6.63 5.08 1.88 2.66 1.84 10.48 2.51 2.47 1.55 .59 .23 .29 36.21 + 2.18 
1947 3.74 5.39 4.09 5.97 2.36 5.35 14.67 7.23 3.90 2.36 .58 .22 55.86 +21. 83 
1948 .20 1. 17 2.41 .83 2.21 11.49 4.89 3.33 .40 .44 .65 .11 28.13 - 5.90 
1949 .26 2.97 2.72 4.52 3.80 6.35 4.98 1. 17 .21 .08 .31 1. 01 28.38 - 5.65 
1950 .92 2.22 6.92 5.62 1.02 3.21 8.76 1. 16 .68 .17 .34 1.06 32.08 - 1. 95 
1951 1.95 4.97 3.54 4.40 2.32 6.88 10.22 1.26 1.06 1.27 .34 .88 39.09 + 5.06 
1952 .97 4.35 3.86 4.03 2.53 4.03 7.24 3.47 .70 .61 .26 .35 32.40 - 1. 63 
1953 2.12 3.61 4.81 3.30 2.68 7.98 3.45 4.42 .50 .49 .46 .64 34.46 + .43 
1954 .59 1. 70 4.02 2.18 7.99 6.70 9.55 2.95 1. 14 .20 .30 .98 38.30 + 4.27 
1955 1. 10 3.36 4.00 1. 73 .91 7.50 10.52 1.29 .93 .22 .19 .20 31.95 - 2.08 . 
1956 3.96 3.83 2.24 .87 .84 2.50 13.59 6.34 1.58 .37 .21 .85 37.18 + 3.16 
1957 .84 1.77 5.06 3.59 2.23 4.95 5.18 2.01 1.11 2.10 .27 .66 29.77 - 4.26 
1958 .54 2.74 6.14 1.62 .95 2.34 6.87 2.44 1.69 1.69 2.27 4.85 34.14 + .11 
1959 3.40 2.70 1.62 5.24 2.76 4.12 15.12 2.45 .81 1.05 .49 .26 40.02 + 5.99 
1960 2.58 4.99 4.60 1.98 4.00 2.26 13.30 2.26 2.16 .50 .16 .12 38.91 + 4.88 
1961 .49 1.96 1.52 .78 3.28 5.09 8.49 2.05 1. 76 1.28 .50 .40 27.60 - 6.43 
1962 .79 2.44 2.98 3.61 1.26 4.50 9.78 1.49 .34 .31 1. 16 1.09 29.75 - 4.28 
1963 1.83 2.04 1.43 .94 .78 4.79 14.12 3.75 .54 .16 .76 .15 31.29 - 2.74 
1964 .12 2.60 2.28 2.98 1. 30 6.11 6.82 2.27 .48 .11 .14 .09 25.30 - 8.73 
1965 .35 2.22 4.47 2.09 3.97 2.10 9.57 2.36 .53 .26 .32 .76 29.00 - 5.03 
1966 3.72 5.17 4.06 2.20 2.39 7.32 5.96 1.64 .48 .12 .47 .91 34.44 + .41 
Avg: 
1931-60 1. 81 3.21 3.34 2.99 2.20 5.57 8.98 2.93 1.01 .68 .42 .89 34.03 
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Table 7.--Monthl y and annual runoff of Inde p endence River at Donnattsbur g 
. (Early data from Sperryvi11e station adjusted to Donnattsburg station) 
Water Runoff. in inches 
year 
Oct. Nov. Dec. Jan. Feb. Mar. A p r. Ma y June Jul y Au g . Se p t. Annual De p arture 
1928 2.13 1.83 321 8.39 3.38 1.65 1.31 I. 58 1.01 
1929 2.14 2.33 2.65 3.03 .97 5.63 5.84 4.87 1.52 1.24 1. 37 .87 32.46 + 4.87 
1930 2.09 2.49 I. 71 5.48 1.94 3.31 7.22 3.07 2. ]2 1.25 .49 .47 31.64 + 4.05 
1931 .43 .47 .66 .48 .38 1.20 6.49 3.68 1.04 1. 35 .39 .76 17.33 -10.26 
1932 I. 44 2.48 2.90 4.24 2.39 1. 34 7.31 2.61 1. 13 3.07 1.23 .58 30.72 + 3.13 
1933 5.46 3.41 2.10 2.49 1. 14 1.72 7.05 2.92 1.04 .35 .44 .38 28.50 + .91 
1934 .63 1. 15 1.99 1.94 .48 2.39 7.30 1.68 1.09 .53 .24 .34 19.76 - 7.83 
1935 1.00 I. 81 I. 78 4.14 .87 2.95 5.36 3.64 3.79 1.89 .51 .62 28.36 + .77 
1936 1.02 1.83 1.23 .88 .43 7.79 5.21 3.25 .79 .55 .37 .71 24.06 - 3.53 
1937 2.63 2.28 2.85 4.55 2.43 1.05 6.52 3.83 1.18 .51 .95 .34 29.12 + 1.53 
1938 I. 54 2.82 1.97 1. 56 4.54 6.24 4.11 1.63 .79 1.48 1.01 3.48 31.17 + 3.58 
1939 1.24 1.89 2.97 I. 79 1.41 3.27 7.13 1.97 1.28 .42 .32 .28 23.97 - 3.62 
1940 .66 .97 I. 48 .56 .57 .80 8.54 3.99 1.09 .99 .32 .36 20.33 - 7.26 
1941 .56 1.99 4.10 1.86 .68 .73 6.57 1. 12 .39 .77 .44 3.67 22.88 - 4.71 
1942 2.48 2.52 2.36 1.63 1.04 3.84 9.58 2.64 1. 56 .60 .80 I. 56 30.61 + 3.02 
1943 1. 89 3.56 1. 80 2.59 1.77 4.99 6.39 7.38 1.65 .77 I. 15 .92 34.86 + 7.27 
1944 1. 89 2.43 .93 .84 .86 I. 75 8.98 3.64 1.01 .47 .32 1.09 24.21 - 3.38 
1945 I. 32 1. 40 1.27 1.61 1.11 8.89 5.25 4.61 1. 77 2.35 .52 2.00 32.10 + 4.51 
1946 6.40 3.76 1.49 2.36 I. 55 7.52 2.50 2.42 1.60 1.43 .51 .41 31.95 + 4.36 
1947 2.94 4.18 3.13 3.63 2.52 2.95 9.66 5.95 3.66 3.23 .84 .54 43.23 +15.64 
1948 .43 I. 39 I. 37 .78 1.15 6.15 5.91 2.92 .99 1.34 .91 .31 23.65 - 3.94 
1949 .56 3.23 1.53 4.01 2.41 4.72 4.51 I. 73 .49 .36 .67 1. 79 26.01 - 1.58 
1950 I. 35 2.12 4.34 3.88 1.27 2. 15 6.41 1.94 1.52 .53 .73 .86 27.10 - .49 
1951 1. 10 3.47 2.63 2.69 1.96 4.23 8.58 1. 74 I. 16 1.22 .80 1. 53 31. 11 + 3.52 
1952 1.21 3.18 3.21 2.64 1.62 2.26 6.65 2.64 1.21 1.59 .65 .61 27.47 - .12 
1953 1.61 2.28 3.61 2.34 2.08 5.75 3.47 4.17 .82 .63 I. 18 .73 28.67 + 1.08 
. 1954 .65 I. 11 2.56 1.61 4.23 4.09 7.45 3.53 I. 77 .56 .56 1.01 29.13 + 1.54 
1955 1.02 2.26 2.47 1.55 .86 4.25 8.64 1.82 1.46 .46 .50 .41 25.70 - 1.89 
1956 I. 81 2.22 I. 42 .68 .64 1.40 7.64 4.82 2.24 1.60 .49 1.67 26.63 - .96 
1957 1.20 J. 73 3.04 2.13 1.23 2.97 3.85 2.82 1.45 J. 54 .50 .93 23.39 - 4.20 
1958 .69 1.83 4.07 1.51 .88 J. 30 5.37 2.71 2.46 J. 47 .83 3.35 26.47 - I. 12 
1959 2.79 1.95 1.41 2.28 1.45 1.85 9.19 2.80 I. 10 .73 .81 .74 27.10 - .49 
1960 3.36 4.45 3.50 2.00 2.47 1.27 9.30 2.15 I. 71 .89 .54 .56 32.20 + 4.61 
1961 .79 I. 39 .75 .57 I. 32 2.76 4.83 2.32 2.27 .97 .60 .97 19.54 - 8.05 
1962 .75 2.09 1.91 2.00 .81 I. 80 6.19 2.01 .61 .48 1.07 .78 20.50 - 7.09 
1963 J. 37 I. 48 1.03 .68 .50 1.90 8.87 3.12 1.23 .46 1.08 .37 22.09 - 5.50 
1964 .33 .99 1.33 1.65 1.03 3.52 6.04 2.41 .95 .46 .60 .28 19.59 - 8.00 
1965 .39 1. 48 2.76 I. 48 3.67 I. 33 5.30 2.01 .68 .39 .64 .96 21.09 - 6.50 
1966 2.27 3.37 2.22 1.69 2.67 4.00 4.24 2.55 1. 15 .33 .47 .42 25.38 - 2.21 
Avg: 
1931-60 I. 71 2.34 2.34 2.18 I. 55 3.39 6.70 3.09 1.44 I. 12 .65 1.08 27.59 
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Estimating Runoff from Snow-Cover Data 


. 


High runoff is usually associated with spring snowmelt. Prediction of 
the magnitude of runoff can be an aid to reducing flood hazards and damage. 
The Black River basin is well covered by snow surveys during the winter 
months, so methods of utilizing the snow data to predict spring runoff were 
investigated. Because the spring runoff seldom starts before March 1, an 
analysis based on the early March data was used. Data for snow-survey sta- 
tions Number Four and Big Moose were selected for the analysis of Independence 
River runoff. In addition, data for Stillwater were used for analysis of 
Beaver River runoff. 


Two p lot s 0 file f f e c t i ve p re c i pit at i on II ( P e) a g a ins t r u no f f ( R ) a re p re- 
sented in figure 16. In the upper plot (Independence River at Donnattsburg), 
"effective precipitation" for each year was determined as follows: Precipi- 
tation recorded at Big Moose and Number Four snow-survey stations between 
March 1 and X, where X is the date of the snow-survey in early March, was 
subtracted from the accumulated average water content of snow for the two 
stations on March X. This difference, plus the precipitation recorded at 
Big Moose during March, April, and May for the year under consideration, 
represents water available (effective precipitation) for runoff. The re- 
sulting value was plotted against the recorded runoff of Independence River 
at Donnattsburg for March through May for the same year. A straight line 
was drawn to express the relationship between the two variables, precipitation 
and runoff, for the period 1952-65. This relationship can be used to estimate 
the probable runoff from March through May for any given year. For example, 
 
if a 5-inch water content of snow cover on March 1 at Big Moose is added to 
the long-term average 11.5 inches of precipitation at Big Moose for March 1 
through May 31 (from table 3), an available water supply or effective pre- 
cipitation of 16.5 inches is used to enter the curve and forecast a runoff 
slightly less than 11.5 inches for the 3 months. 


A revised estimate of runoff can be determined by combining the water 
content of snow on the ground on April 1 and the average April l-May 31 
precipitation (table 3) to determine from the curve the total March l-May 31 
runoff and then subtracting the recorded March runoff. Such a forecast 
technique could be very useful to a reservoir operator who wanted to fill 
but not spill by June 1 and to insure that a maximum volume of water could 
be available for release when needed. 


The straight-line relationship for plotting effective precipitation in 
the Beaver River basin, upstream from Stillwater Dam, against adjusted runoff 
leaving the basin from March 1 to May 31, for 25 years of record (1941-65) 
(fig. 16), is expressed by the equation R = 0.79 P -0.15; or, for all practical 
purposes, runoff equals 79 percent of the effectiv
 precipitation. In this 
example, runoff is about 12 percent greater than that for Independence River 
at Donnattsburg (R = 0.67 Pe+0.38). This difference reflects differences 
in ground-water storage capabil ities between the two basins. (Independence 
River drains larger areas of sand and gravel deposits than that of the 
Beaver River basin.) The difference may also reflect the fact that effective 
precipitation in the Beaver River basin upstream from Stillwater was computed . 
for the downstream end (Sti llwater, table 3) of the basin, whereas that for 
the Independence River (Big Moose and Number Four) was computed for the 
headwaters of the basin. 
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Independence River at Donnattsburg, 1952-65 
R=0.67P e +0.38 
where R =Runoff 
Pe=Effective precipitation 
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Beaver River below Stillwater Dam, 1941-65 
R=+O. 79P e - 0,15 
where R =Runoff 
Pe =Effective precipitation 
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Figure 16.--Relation between effective precipitation and runoff for 
March-May, Beaver River and Independence River. 
(Number by each data point is the year; 
for example, 57 means 1957.) 
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Flow-Duration Curves 


. 


Magnitude and frequency of streamflows resulting from snowmelt and 
rainfall depend on basin characteristics as well as climatic conditions. 
Because the various stream basins that contribute to the flow in the 
Black River have several individual characteristics such as size, slope, 
shape, altitude, geology, and stream density, a study of the integrated 
effects of these characteristics is desireable. One way of doing a study 
of this type is by means of flow-duration curves. 


The flow-duration curve is a cumulative frequency curve that shows 
the percentage of time during which specified discharges or rates of flow 
were equaled or exceeded in a given period. Although such a curve does 
not show the chronological sequence of flows, it i.s useful for many studies. 
If streamflow during the period bn which the flow-duration curve is based 
represents the long-term flow of the stream, the curve may be considered 
a probabil ity curve and may be used to estimate the percentage of time that 
a specified discharge will be equaled or exceeded in the future. Duration 
curves developed from short periods of record may reflect only the short-term 
pattern of flow. For the curves to represent long-term conditions, extending 
them on the basis of records at long-term gaging stations may be necessary. 


Flow-duration curves were prepared for 11 gaged streams (fig. 10) in 
or adjacent to the Black River basin. Data from these curves for selected 
percentages of time are presented in table 8. The record for Independence . 
River at Donnattsburg extends back only to 1943 and that for Deer River at 
Deer River only to 1957. Both records have been extended to 30-year periods 
by statistical methods so that they may be compared with each other and with 
the Boonville record. 


Fifty-two years (1912-64) of flow-duration data for the Black River 
near Boonville are presented graphically in figure 17. To interpret the 
significance of certain irregularities in a duration curve, one must be 
familiar with the history of the particular stream represented by the curve. 
Plots of discharge data for Black River near Boonville for two different 
periods of time--1912-1964 and the 30-year period 1931-60--are given in 
figure 17. The more gradual slope and uniformity of the 1931-60 curve 
contrasts noticeably with the other curve. The 1931-60 curve represents 
the effect of a reduction in diversion from the basin by means of the 
Black River Canal feeder and of increasing release of water from upstream 
reservoirs for streamflow augmentation in recent years. 


To interpret the similarity or dissimilarity of the shape of two or 
more duration curves, the effects caused by the size of each drainage basin 
should be removed by conversion of the duration data from cubic feet per 
second to cubic feet per second per square mile. The duration curves in 
figure 18 have been converted in this manner. The curves lie closely 
together in the range from 20 to 70 percent but diverge outside this range. 
Divergence of the low-flow end (greater than 70 percent) reflects either 
or both the effects of man-made regulation of the stream or the geology 
of the basin. Divergence at the high-flow end reflects topographic features . 
such as shape and slope and (or) the effect of storage on high flows. 
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Figure 17.--Duration curves of daily flow, Black River 
nea r Boonv i 11 e. 


Effects of stream regulation are shown by duration curves for 
Beaver River at two different points on the stream (fig. 19). Effects 
of regulation for flood contr01 as well as for low-flow augmentation 
for power generation, industrial use, and di1ution are shown by the 
shape of the duration curve for Beaver River downstream from Stillwater 
Dam. Flow beyond the 90-percent duration point is usually leakage or 
release to insure continued flow. 


Regulation provided by Stillwater Reservoir is modified further 
downstream by several powerp1ants. A somewhat different distribution 
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Figure 18.--Duration curves of daily flow, selected streams, 1931-60. 


of flow in the Beaver River at Croghan than that at Stillwater is shown 
by the duration curve, although the upward bulge between the 10-percent 
and 95-percent duration points is sti 11 evident (fig. 19). Beyond the 
99-percent duration point, flows at Croghan are much higher than those 
at Stillwater. Flows at Croghan reflect water releases by powerplants 
and the contribution of water from the 122 sq mi of drainage basin below 
Stillwater Reservoir as well as that released from Stillwater Reservoir. 
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Beaver River at Croghan 
Drainage area: 294 sq mi 


Beaver River below Sti Ilwater Dam 
Drainage area: 172 sq mi 
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Figure 19.--Duration curves of daily flow, Beaver River below Stillwater Dam, 
near Beaver RiveT, and at Croghan. 
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Effect of Regulation on Moose River 


Regulation of the Moose River is presently (1968) much less signifi- 
cant than that of the Beaver River because only the flow from the upper 
52.1 sq mi of the Middle Branch basin can be controlled. Furthermore, 
the regulation is 1 imited for part of the year to maintain stabilized 
lake levels on the Fulton Chain. As a result, streamflow below Old Forge 
Dam is regulated very 1 ittle between July I and Labor Day. By mid- 
September, the lake levels are lowered to create flood storage for spring 
runoff. 


Flow-duration data for Middle Branch Moose River at Old Forge has 
been divided into three periods--1913-27, 1928-45, and 1946-64. In 
1926-27, the Fulton Chain dams were modified to compensate the Black River 
valley for additional diversion from the Black River at Forestport for 
Barge Canal operation. Since 1946, water has been released from the lakes 
soon after the close of the vacation season each Labor Day. Duration 
curves representing the three periods are very similar for discharges 
greater than those at the 50-percent duration point (fig. 20). From 
50-percent to 70-percent duration, the curves for 1928-45 and 1946-64 
practically coincide; but the 1913-27 curve 1 ies considerably above the 
other curves in that duration range as well as throughout the low-water 
range. The 1913-27 curve is probably a reflection of the lesser extent 
of low-flow regulation before reconstruction of the Old Forge and 
Sixth Lake dams. 


. 


The 1928-45 and 1946-64 curves diverge for discharges less than 20 
cfs. Flow for the 1946-64 curve at the 95-percent point is fourteen 
times that for the 1928-45 curve because of the post-Labor Day releases 
in the normal low-flow periods. 


Because the 52. I sq mi in the Moose River basin, from which the flow 
is controllable, represents an increasingly smaller part of the drainage at 
downstream sites on the river, effects of the regulation finally reach a 
point where they are practically insignificant. The flow-duration curve 
for the Middle Branch Moose River near McKeever (drainage area 148 sq mi) 
(fig. 21) has a sl ight bulge between the 30-percent and 90-percent duration 
points. The bulge is probably caused by increased flow resulting from 
releases of water from lakes in September and October when normal streamflow 
would approach its low for the year. Some slight flattening of extremely 
high flow above the 1- or 2-percent level suggests the flood-control effects 
of storage upstream from Old Forge during spring runoff. Farther downstream, 
on the Moose River at McKeever (drainage area 365 sq mi), the effect of 
regulation at Old Forge is barely noticeable (fig. 21). 
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Figure 20.--Duration curves of daily flow, Middle Branch Moose River 
at Old Forge. 
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Middle Branch Moose River near McKeever 
Drainage area: 148 sq mi 
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Figure 21.--Duration curves of daily flow, Middle Branch Moose River 
near McKeever and Moose River at McKeever. 
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Duration of Daily Flow by Months 
Although rainfall from May through October is usually distributed . 
uniformly by months, losses attributed to evapotranspiration vary con- 
siderably. Monthly duration curves for Independence River in figure 22 
show that streamflow also varies considerably. Seasonal trends in flow 
are demonstrated by the lowering displacement in the curves from May 
through August and the recovery in September and October. Rate of flow 
at the 50-percent duration point drops from a high of 190 cfs in May to 
about 40 cfs in August, but it increases to more than 70 cfs by October. 
The array of curves is typical of streams throughout the Black River basin 
where no man-made regulation alters the flow during the summer months. 


Although no time sequence is shown by duration curves, periods of 
lowest flow are usually during the latter part of August and the early 
part of September. Frequency of the higher flows is greater in July 
than in other summer and fall months. 


Duration curves for each of the six months May through October, for 
Deer River, are shown in figure 23. Because the period of record for Deer 
River at Deer River is shorter than that for the Independence River at 
Donnattsburg (10 years compared with 24 years), the curves for Deer River 
are probably not as well defined. 
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Figure 22.--Duration curves of daily flow, by months, 
Independence River at Donnattsburg. 
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Curves similar to those for May through October could be constructed 
for the other 6 months. However, these curves would not be influenced by 
the seasonal trend attributable to water losses but rather would be influ- 
enced by a trend caused by the accumulation of snowpack and its eventual 
disposition as runoff. Water losses during the so-called dormant or non- 
growing season (water in the form of precipitation not immediately available 
as runoff) are the result of evaporation, replenishment of soil-moisture 
deficiency, or recharge of ground-water reservoirs. Part of the recharge to 
ground-water reservoirs may be available as surface runoff at some later date. 
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Figure 23.--Duration curves of daily flow, by months, 
Deer River at Deer River. 
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Daily Recession Curves 


. 


Although considerable information on the behavior of a stream can be 
gained from study of the duration curve for that stream, the time sequence 
of various flow rates cannot usually be determined. For an analysis of how 
rapidly the flow in a stream drops off from day to day and at different times 
during the year, the study of a series of daily recession curves is desirable. 


Seven daily recession curves, by months, for Deer River, are shown in 
figure 24. These curves were derived from the flow-recession performance 
of the river during periods of no rain. Thus, the starting points of the 
curves reflect the higher base flow of May and November and the lower base 
flow during the summer months. The extent of the curves, in days, varies 
because base-flow conditions used to define the curves prevail for a shorter 
period of time during the spring or high-flow months than during the low- 
flow months. These curves enable one to predict the flow in the Deer River 
for more than half a month later, if the rate of flow on a selected day is 
known. For example, if the month were May, a flow rate of 250 cfs would 
drop to about 90 cfs in 5 days and to about 45 cfs in 10 days. This would 
hold true if there were no appreciable rain in the meantime. 


The rate of day-to-day decrease in flow in May is slightly smaller 
than that in the other months. October and November rates are closer to 
the spring rates than to June-September rates because the rate of recession 
is probably closely related to the rate of evapotranspiration. Evapotran- 
spiration is much greater during the growing season than before or after. 
The recession curve during the nongrowing season represents the net ground- 
water recession through natural discharge. No curves were drawn for December 
through April because of the effect of ice and snow on the discharge data. 


. 


Daily recession curves for the Independence River at Donnattsburg are 
shown in figure 25. The curves are less steep at the lower ends than 
similar curves for Deer"River because the amount of ground-water storage 
in the sand plain in the Independence River basin is greater than that in 
the Deer River basin. Recharge to the sand plain during periods of heavy 
rainfall and snowmelt is discharged to the streams for many days or even 
weeks after precipitation ceases. Lakes, ponds, and swamps also store large 
volumes of water during wet periods and gradually release it to the streams. 
Flows are higher and recession rates are lower than would be possible without 
the gradual release of the storage. 


In general, curves for the Deer River are typical for the west and the 
south parts of the Black River basin, whereas those for the Independence 
River are typical of streams flowing from the north and the east parts. 
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Figure 24.--Daily recession curves by months, Deer River at Deer River. 
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Figure 25.--Daily recession curves by months, Independence River 
at Donnattsburg. 


Low-Flow Characteristics 


The low-flow part of a duration curve is that part of the curve between 
about the 90-percent and the 99.9-percent points. Usually, the flow data 
through this range represents ground-water discharge. Most low-flow charac- 
teristics of a stream are determined by the ground-water environment of the 
stream basin. The rate at which water moves through the ground, and eventually 
sustains the base flow in streams, depends on the hydraulic gradient and the 
permeability of the material through which the water moves. Permeability, 
which is related to size and degree of interconnection of pore spaces and 
other openings, is normally very low (commonly O. I ft per day) in fine-grained 
deposits such as silt and clay and in most consolidated rock but is commonly 
700 ft per day in deposits of coarse sand and gravel. 
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Glacial deposits have a wide variation of permeability. In many areas, 
the glaciers left extensive deposits of sand and gravel that may now be 
large ground-water reservoirs. The deposits are particularly common east 
of the Black River. Snowmelt and heavy spring rains recharge these sur- 
ficial deposits and the underlying bedrock, usually with ample water for 
sustaining dry-weather flow. However, during years when precipitation in 
both winter and spring is below normal, or when deep frost inhibits percolation, 
the ground-water reservoirs are not as fully recharged. As a result, their 
contributions to streamflow are smaller than in years of greater precipita- 
tion. Glacial deposits west of the Black River are less extensive and much 
thinner, and their permeability is much lower than those east of the river. 
The underlying bedrock is not too permeable either. Hence, the underground 
reservoirs west of the river are less extensive and their contribution to 
sustain dry-weather flow is small. Many streams in the area go dry during 
summer and early fall. 


Daily recession curves for low-flow periods are also used to analyze 
low-flow characteristics. In addition, a significant and useful factor in 
low-flow analysis is the mimimum average consecutive 7-day discharge that 
can be expected on an average of once in 10 years, or which has a 10 percent 
chance of occurrence in any given year. In the past, this has been a widely 
used criterion in pollution-abatement plans. Where power production, indus- 
trial uses, or public water-supply storage requirements are being considered, 
some other minimum flow and (or) recurrence interval may be more useful. 


Minimum average consecutive flow rates for 1, 7, and 30 days for 2-, 
5-, 10-, 20-, and 25-year recurrence intervals at selected sites are summa- 
rized in table 9. Locations of the sites are plotted in figure 10. Because 
of the wide variation in flow of the streams and of the recognition that the 
'heterogeneity of the surficial geology in the basin is the major cause of 
the variation, additional sites were selected for measurement of discharge. 
Forty un gaged streams (fig. 10) were measured during generally base-flow 
conditions. Discharge data obtained at the 40 stations were correlated with 
discharge data at regular gaging stations to compute the probable lower range 
of discharge at the sites. Flow durations computed for average- to base-flow 
conditions are shown in table 10. Comparable data for the regularly gaged 
stations are also shown. Measured and computed discharges (for observed 
gage heights) for 18 of the 40 sites are presented in table 28. 


Figures 26-28 have been prepared from the data in tables 9 and 10 and 
knowledge of the surficial geology of the basin. Flow in areas having similar 
geologic conditions is shown by the 90-percent duration data in figure 26. 
Minimum average consecutive 7-day and 30-day flows, in cubic feet per second 
per square mile, that can be expected on an average of once in 10 years are 
shown in figures 27 and 28, respectively. The 30-day, 10-year data from 
long-term st
tions approximate the 90-percent flow-duration data computed 
for short-term stations. 


Plots of expected flows (fig. 25-27) are considered good for the 
western half of the basin, where the density of gaging sites was greatest. 
However, the plots are less rel iable in the eastern half (the Adirondack 
area), where there were fewer gaging sites on which to detail expected flows, 
If the flow of a stream at a selected site on any stream is of special 
interest, additional information should be obtained at the specific site. 
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Table 9.--Ma g nitude and fre q uenc y of minimum annual avera g e dischar g e 
for selected number of consecutive days . 
Drainage Recurrence Interva l 
Station name area (years) 
(s q m i) 2 5 10 20 25 
Black River near 295 I-day cfs 116 81 63 50 47 
Boonvi 11 e cfsm .39 .27 .21 .17 .16 
7-day cfs 128 94 77 64 61 
cfsm .43 .32 .26 .22 .21 
30-day cfs 171 131 112 98 95 
cfsm .58 .44 .38 .33 .32 
Middle Branch Moose 148 I-day cfs 58 43 37 33 31 
River near McKeever cfsm .39 .29 .25 .22 .21 
7-day cfs 63 48 42 38 37 
cfsm .43 .32 .28 .26 .25 
30-day cfs 81 60 53 47 46 
cfsm .55 .40 .36 .32 .31 
Moose River at 365 I-day cfs 115 83 69 59 56 
McKeever cfsm .32 .23 .19 .16 .15 
7-day cfs 143 110 96 87 84 
cfsm .39 .30 .26 .24 .23 
30-day cfs 191 144 124 110 106 
cfsm .52 .39 .34 .30 .29 
Independence River at 91.7 I-day cfs 24 20 19 18 18 
Donnattsburg cfsm .26 .22 .21 .20 .20 
7-day cfs 26 22 21 20 20 
cfsm .28 .24 .23 .22 .22 
30-day cfs 34 27 24 23 22 
cfsm .37 .29 .26 .25 .24 
Deer River at Copenhagen 89 I -day cfs 4.3 2.0 1.4 1.0 .8 
cfsm .05 .02 .02 .01 .01 
7-day cfs 6.4 3.3 2.3 1.8 1.2 . 
cfsm .072 .037 .026 .020 .014 
30-day cfs 12 6. l . 4.5 3.2 2.9 
cfsm .135 .072 .051 .036 .033 
Deer River at Deer River 98.1 I-day cfs 4.9 2.5 1.8 1.5 1.4 
cfsm .05 .02 .02 .02 .01 
7-day cfs 6.2 3.3 2.5 2.0 1.9 
cfsm .06 .03 .02 .02 .02 
30-day cfs 12 7.3 6. I 5.5 5.4 
cfsm .12 .07 .06 .06 .06 
Black River at 1,876 I-day cfs 677 467 364 287 268 
Watertown cfsm .36 .25 .19 .15 .14 
7-day cfs 1,020 870 796 737 720 
cfsm .54 .46 .42 .39 .38 
30-day cfs 1,200 1,010 921 853 820 
cfsm .64 .54 .49 .46 .44 
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Floods in the Black River Basin 


. 


Streams normally overflow or flood during the spring months when rapid 
melting of the accumulated snow cover is accompanied by warm rain. Annual 
peak discharge and all the other peak discharges above an arbitrary base of 
17,000 cfs at Watertown since 1921 are listed in table 11. Of the 74 peak 
discharges, 34 (46 percent) were recorded in April; 14 (19 percent) were 
recorded in March. Only 8 (11 percent) of the peaks above the 17,000 cfs 
base were recorded during the crop-growing season (May-September), and 5 of 
these were recorded during the first week of May. The intensity of flooding 
in one part of the basin or another is highly variable from year to year, 
although the area along the main stem of the Black River downstream from 
Lyons Falls usually bears the brunt of flooding. 


According to records collected through 1968 at the stream-gaging station 
at Watertown (table 11), the greatest discharge since 1921, an instantaneous 
peak rate of flow of 36,700 cfs, was recorded in April 1963. For correlation 
with other recording stations, an average of about 20 cfs was derived from 
each of the 1,876 sq mi drained by the river system to this point. Histori- 
calJy, an instantaneous peak of 39,700 cfs, was estimated for the flood on 
April 23, 1869, partly caused by failure of a dam 90 mi upstream from Water- 
town. An instantaneous peak of 49,400 cfs, estimated for the Watertown gaging 
station in 1901 (Cullings, 1938), was later revised downward to 37,000 cfs. 
On the basis of a frequency analysis of the floods at Watertown, the peak 
of 1963 (36,700 cfs) can be expected to be equaled or exceeded once in 70 
years. A peak of 21,400 cfs or greater can be expected on the average of . 
once every 2 years. 


The maximum discharge since 1911, at the gage on the Black River near 
Boonville, 12,400 cfs or about 42 cfsm, was recorded in 1913. The second 
greatest discharge, 10,400 cfs or about 35 cfsm, was recorded in 1946. 
Maximum discharges of 20 cfsm at Watertown and 42 cfsm at Boonville are 
relatively small compared with a maximum of 162 cfsm on Deer River at 
Copenhagen in 1941 or 72 cfsm on East Branch Fish Creek at Taberg in 1946. 
East Branch Fish Creek lies outside the Black River basin but drains part 
of the upland area of Tug Hill, where the Deer River also has its source. 
Many small streams and some of the larger streams in New York have had peak 
discharges greater than 160 cfsm. A summary of maximum stages and discharges 
of Black River streams through J967 is included in a report on New York 
streams (Dunn, 1970); the data are 1 isted in table 12. No two stations in 
the Black River basin have recorded maximum peaks in the same year. Areal 
variations in precipitation and runoff are probably the reasons that basin- 
wide flooding has not occurred during period of record. 


Streamflow, in general, and floods, which are part of the streamflow 
regimen, are the results of meteorological conditions. The Geological 
Survey has developed a method for estimating flood frequencies at a given 
site from an analysis of histor
cal fJoods at all gaging stations in 
New York State. Results of the analysis are summarized in a report by 
Wiitala (1965). Regional curves appl icable to unregulated streams in the 
Black River basin (Wiitala, 1965, p. 12-13) are presented in figure 29. 
Magnitude and recurrence intervals of future floods in an area are probably 
better defined by use of Wiitala l s regional curves than by single-station 


. 
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Table 11.--Peak discharge above 17,000 cfs and annual peaks in the Black River at Watertown 
Date Date 
. Water of Gage Discharge Water of Gage Discharge 
year measure- height (cfs) year measure- height (cfs) 
ment (feet) ment (feet) 
1921 Mar. 11 , 1921 8.78 23,100 1947 Apr. 8, 1947 8.48 24,200 
Mar. 22, 1921 8.10 20,400 Apr. 13, 1947 9.88 32,200 
May 4, 1947 7.49 19,000 
1922 Apr. 13, 1922 9.45 26,200 May 24, 1947 8.30 23,200 
June 5, 1947 8.66 25,200 
1923 Apr. 9, 1923 8.50 22,000 
1948 Mar. 24, 1948 10.09 33,400 
1924 Jan. 14, 1924 8.50 22,000 Apr. 4, 1948 7.53 19,200 
Apr. 8, 1924 9.08 24.000 
1949 Mar. 30, 1949 7.99 20,800 
1925 Oct. 3, 1924 6.63 15,300 
1950 Apr. 7, 1950 7.97 20,800 
1926 Apr. 26, 1926 1 0 . 30 31,900 
May 5, 1926 8.00 21,300 1951 Apr. 2, 1951 9.34 28,000 
Apr. 15, 1951 7.90 20,400 
1927 Mar. 21 , 1927 7.2 16,600 
1952 Apr. 7, 1952 8.26 21,700 
1928 Apr. 9, 1928 10.6 33,900 
1953 Dec. 13, 1952 8. 19 21 ,400 
1929 May 6, 1929 7.5 17,500 Mar. 27, 1953 8.71 24,400 
1930 Jan. 11 , 1930 8.20 22,300 1954 Feb. 23, 1954 8.72 24,500 
Apr. 10, 1954 7.81 20,000 
1931 Apr. 13, 1931 6.87 15,900 Apr. 19, 1954 7.77 19,800 
Apr. 20, 1954 7.76 18,000 
1932 Apr. 12, 1932 7.62 19,400 
1955 Mar. 16, 1955 7.61 17,400 
1933 Oct. 8, 1932 8.90 26,000 Apr. 17, 1955 8.55 21,500 
. Apr. 20, 1933 7.25 17,600 
1956 Apr. 7, 1956 7.89 18,600 
1934 Apr. 3, 1934 7.01 16,500 Apr. 18, 1956 7.81 18,200 
May 2, 1956 7.63 17,500 
1935 Jan. 12, 1935 7.12 17,000 
1957 Jan. 23, 1957 6.00 11 ,500 
1936 Mar. 20, 1936 9.24 28,000 
1958 Dec. 23, 1957 9. 14 22,300 
1937 Apr. 7, 1937 7.17 17,700 
1959 Apr. 6, 1959 9. 17 24,400 
1938 Mar. 25, 1938 8.54 23,800 
1960 Apr. 5, 1960 9.53 26,200 
1939 Apr. 29, 1939 6.84 16,000 Apr. 20, 1960 7.94 18,800 
1940 Apr. 12, 1940 7.85 19,300 1961 Apr. 26, 1961 7.06 15,200 
Apr. 28, 1940 7.54 18,000 
1962 Apr. 10, 1962 8.41 20,900 
1941 Dec. 31 , 1940 7.97 19,900 
Apr. 16, 1941 7.40 18,500 1963 Apr. 5, 1963 1 1 . 57 36,700 
1942 Apr. 9, 1942 7.79 20,400 1964 Mar. 8, 1964 7.74 18,000 
Apr. 16, 1964 8.44 21,000 
1943 Mar. 20, 1943 7.58 19,000 
Mar. 27, 1943 7.33 18,000 1965 Apr. 25, 1965 6.91 14,700 
May 2, 1943 8.13 19,400 
May 14, 1943 7.91 18,600 1966 Mar. 27, 1966 5.99 11 ,500 
1944 Apr. 13, 1944 7.57 19,400 1967 Apr. 5, 1967 7.96 18,900 
Apr. 26, 1944 7.67 20,000 
1968 Mar. 26, 1968 7.65 17,600 
1945 Mar. 23, 1945 8.67 25,200 
1946 Oct. 4, 1945 
. Mar. 1 1 1946 
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Table 12.--Maximum known stages and discharges in the Black River bas in through 1967 1 
Known Max i mum 
Stream and place of determination County Dra i nage Period Date Gage Al ti tude D i scha rge Rema rks . 
area of height (ms 1) 2 (cfs) (cfsm) 
( S q mi) reco rd ( feet) 
The fol1owing notation codes are used in the "Rema r ks" co 1 umn . 
Code no. Descri p t i on 
1 Affected by reservoi r 
4 Maximum daily discharge 
5 Result of dam failure 
6 New York State Museum Bulletin No. 85 
17 Datum estimated from maps 
24 D i scont i nuous record 
4-2508.60 Black River at Enos, N.Y. Oneida 71.3 1952 Dec. 11, 1952 2,870 40.3 
4-2509.92 Woodhull Creek at Woodhull, N.Y. One i da 108.0 1869 Apr. 1869 4,04() 37.4 
4-2509.99 Black Ri ver at Fores tport, N. Y . One i da 247.0 1945 Oct. 2, 1945 9,260 37.5 
4-2525.00 Black RiVer near Boonville, N.Y. Oneida 295.0 1911-67 Mar. 28, 1913 12.50 948.00 12,400 42.0 
4-2530.00 Sugar River at Talcottvi lIe, N.Y. Lewis 42.0 1926- 52 Dec. 11, 1952 4,360 103.8 
4-2530.30 Black River near Port Leyden, N.Y. Lewis 435.0 1953 Mar. 25, 1953 11,300 26.0 
4-2532.00 South Branch Moose River near McKeever, N.Y. Herkimer 184.0 1945 Oct. 2, 1945 11,700 63.6 
4-2535.00 Middle Branch Moose River at Old Forge, N.Y. Herkimer 52.1 1909-67 Mar. 23, 1921 862 16.5 
4-2540.00 Middle Branch Moose River near McKeever, N.Y. Herkimer 148.0 1926-67 Apr. 27, 1926 6.60 1,536.89 2,100 14.2 
4-2545.00 Moose River at McKeever, N.Y. Herkimer 365.0 1901-67 June 3, 1947 17.45 I ,497.37 18,700 51.2 
4-2549.02 Moose River at Agers Paper Mill, N.Y. Lewis 407.0 1869 Apr. 1869 12,600 31.0 
4-2549.05 Moose River at Goulds Mi 11, N.Y. Lewis 429.0 1952 Dec. 12, 1952 13,000 30.3 
4-2549.30 Mi 11 Creek at Turin, N.Y. Lewis 7.0 1952 Dec. II, 1952 1,170 167.1 
4-2549.31 Mill Creek Tri butary at CoIl i nsv i 11 e, N.Y. Lewis 1.4 1952 Dec. 11, 1952 110 78.6 
4-2550.00 Otter Creek near Glenfield, N.Y. Lewis 64.3 1925-32 Apr. 8, 1928 7.10 962.10 2,130 33.1 17 
4-2550.20 Roaring Brook at Martinsburg, N.Y. Lewis 20.9 1952 Dec. 11, 1952 2,030 97.1 
4-2555.00 Independence River at Sperryville, N.Y. Lewis 85.0 1928-42 Oct. 6, 1932 9.20 1,199.20 4,700 55.3 17 
4-2560.00 Independence River at Donnattsburg, N.Y. Lewis 91. 7 1943-67 Oct. 2, 1945 8.80 981. 64 3,410 37.2 . 
4-2560.02 Independence River at Crandalls Mills, N.Y. Lewis 93.0 1869 Apr. 1869 6,200 66.7 
4-2570.00 Beaver River near Beaver River, N.Y. Herkimer 172.0 1908-67 May 3, 1926 3,700 21.5 
4-2575.00 Beaver River at Eagle Falls, N.Y. Lewis 227.0 1922-25 Apr. 13, 1922 7.30 I ,307.30 4,980 21.9 1, 17 
4-2579.55 Beaver River near Croghan, N.Y. Lewis 268.0 1901-03 Mar. 23, 1903 6,800 25.4 4, 
4-2580.00 Beaver River at Croghan, N.Y. Lewis 294.0 1931-67 May 13, 1943 6.47 812.67 4,310 14.7 
4-2580.10 Beaver River at Beaver Fal1s, N.Y. Lewis 322.0 1869 Apr. 1869 5,380 16.7 
4-2585.00 Deer River at Copenhagen, N.Y. Lewis 89.0 1930-56 Sept. 1, 1941 12.08 975.49 14,400 161.8 
4-2587.00 Deer River at Deer River, N.Y. Lewis 98.1 1957-67 Apr. 4, 1963 9.60 771. 96 11,400 116.2 
4-2595.00 Black River at Black River, N.Y. Jefferson 1,858.0 1869-20 Mar. 28, 1913 32,500 17.5 I, 24 
4-2604.95 Kelsey Creek Tributary at Watertown, N.Y. Jefferson 1.0 1949 Aug. 18, 1949 180 180.0 
4-2605.00 Black River at Watertown, N.Y. Jefferson 1,876.0 1921-67 Apr. 5, 1963 11.57 386.45 33,700 
1 After Dunn, 1970, p. 50-52. 
2 msl is mean sea level. 
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Figure 29.--Frequency of annual floods and variation of mean annual 
flood with drainage area, Black River basin 
(after Wi i tala, 1965). 


curves. In the plot (fig. 29) of the mean annual flood and drainage-area 
relationship, curve 12 applies to most of the basin; exceptions are the 
Independence River basin (curve 15) and the Tug Hill drainage (curve 4). 
Figure 29 can also be used to determine the ratio of a flood of any re- 
currence interval to the mean annual flood for different areas and regions 
of the basin. Curve G applies to the Tug Hill drainage and curve C applies 
to the rest of the basin. From these relationships, a stream draining 92 sq 
mi in the Independence River basin (curve 15) would be expected to produce 
a mean annual flood of 2,000 cfs. For a 50-year flood, the ratio of the 
50-year flood to the mean annual flood (curve C) would be 2.12; and multi- 
plying 2.12 by 2,000 would give a 50-year flood of 4,200 cfs. 
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The curves in figure 29 do not apply to drainage areas of less than 
10 sq mi, nor should the curves be extended beyond a 50-year recurrence 
interval. Figure 30 is a plot of flood-frequency curves for the regulated 
stations in the basin. 
 


. 


The principal flood area in the Black River basin lies along the main 
river from Carthage upstream to the Moose River. There is normally only a 
10-ft fall in water-surface elevation through this 41-mi reach of channel 
(New England-New York Inter-agency Committee, 1954), and as much as 9,000 
acres of bottomland are flooded annually. However, because the acreage is 
virtually unused at the usual time of flooding, the annual damage in dollars 
as of 1949 was estimated to be only $66,000. Thus, the expenditure of large 
sums for flood-control structures in the valley was considered economically 
unjustifiable. A flash flood during the summer months on a small stream in 
an area more intensely developed than the 41-mi reach would probably cause 
damage in excess of what the annual Black River flood damage is estimated 
to be. 
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Figure 30.--F1ood-frequency curves for regulated stations, 
Black River basin. 
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Flooding in the reach downstream from Carthage'to Lake Ontario is less 
frequent than upstream but financ
l losses may be greater there than upstream 
because of greater residential and industrial development. According to 
the New England-New York Inter-agency Committee (1954), average annual flood 
damage downstream from Carthage, for the years 1921-48, was estimated to be 
$117,000. Flood damage to industr'y accounted for $83,000 of this. Average 
annual flood damage in the headwaters area was estimated to be $45,000 for 
the same years of record, including $25,000 in cropland erosion (net loss 
of income from decline in yield). Flood damage is in terms of 1949 dollars. 


Although much flood damage is associated with peak discharge, in many 
floods the indirect costs associated with attenuation of high water must 
also be considered. For example, a section of highway can be overtopped 
for only an hour or so during a flash flood. Although considerable washing 
of the road surface and shoulders may result, the highway is usually passable 
within a short time. However, when high water continues for several hours 
or even a few days, as it does along the Black River downstream from Lyons 
Falls, motorists may be forced to seek alternate routes or to wait for high 
water to subside. Flooding of this extent, whether it involves highways, 
cultivated land, buildings, or other areas, creates indirect costs to the 
pub I i c. 


. 


Magnitude and frequency of the maximum flow and the maximum average 
consecutive I-day, 3-day, 7-day, and 30-day flow for'streams in or adjacent 
to the Black River basin, where continuous records of discharge have been 
obtained since at least 1943, are listed in table 13. Deer River at Deer 
River has the highest maximum flow per square mile, which reflects the 
subbasins lack of permeable surficial deposits to absorb water and detain 
runoff. For the shorter periods of time (1- and 3-day), the data for 
Middle Branch Moose River near McKeever indicate the minimum average rate 
of flow and reflect the regulatory effect of the dam at Old Forge. 


Major floods are usually described or documented because of high 
rates of flow or large volumes of water. However, less damaging floods 
resulting from ice jams and involving smaller volumes of water are common. 
The low temperatures in winter cause a thick ice cover to form on streams 
not subject to extensive manmade r
gulation. Ice jams occur when a warm 
period results in breakup or partial breakup of the ice cover. Because 
winter streamflow is usually too low,to flush out the ice, the ice tends 
to jam up in constricted areas of the stream channels. If the warm period 
is followed by sudden freezing, the jams may form barriers that remain and 
cause serious problems during high discharge later in winter or spring. The 
ice condition is common in the Black River basin. 
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Table 13.--Ma g nitude and fre q uenc y of maximum annual avera g e dischar g e 
for selected number of consecutive days 
Drainage Recurrence interval . 
area Frequency ( y ears) 
Station name (S q m i ) 2 5 10 25 50 
Black River near 295 I-day cfs 4,890 5,940 6,510 7,120 7,510 
Boonville cfsm 16.6 20.1 22.1 24. I 25.5 
3-day cfs 4 , I 80 4,960 5,350 5,740 5,980 
cfsm 14.2 16.8 18. 1 19.5 20.3 
7-day cfs 3,230 3,840 4, 160 4,510 4,730 
cfsm 10.9 13.0 14. I 15.3 16.0 
30-day cfs 2,090 2,560 2,820 3,120 3,310 
cfsm 7.08 8.68 9.56 10.6 11.2 
Middle Branch Moose 148 I-day cfs 1,300 1,610 1,790 2,010 2,170 
River near McKeever cfsm 8.78 10.9 12. I 13.6 14.7 
3-day cfs 1,250 1,530 1,700 1,900 2,050 
cfsm 8.45 10.3 11.5 12.8 13.9 
7-day cfs 1,140 1,380 1,530 1,700 1,810 
cfsm 7.70 9.32 10.3 11.5 12.2 
30-day cfs 797 982 1,090 1,210 I , 300 
cfsm 5.39 6.64 7.36 8.18 8.78 
Moose River at McKeever 365 I-day cfs 6,280 7,950 8,950 1 0 , 1 00 10,900 
cfsm 17.2 21.8 24.5 27.7 29.9 
3-day cfs 4,990 6,210 6,960 7,850 8,490 
cfsm 13.7 17 .0 19.1 21.5 23.3 
7-day cfs 3,960 4,820 5,330 5,950 6,380 
cfsm 10.8 13.2 14.6 16.3 17.5 
30-day cfs 2,600 3,120 3,420 3,750 3,970 
cfsm 7.12 8.55 9.37 10.3 10.9 
Independence River at 91.7 I-day cfs 1,580 2,020 2,330 2,730 3,040 
Donnat tsburg cfsm 17.2 22.0 25.4 29.8 33.2 
3-day cfs 1,320 1,630 1,812 2,020 2, 170 
cfsm 14.4 17 .8 19.8 22.0 23.7 
7-day cfs 1,020 1,250 I ,370 1,490 1,570 
cfsm II. 1 13.6 14.9 16.2 17. I 
30-day cfs 623 772 853 940 997 . 
cfsm 6.79 8.42 9.30 10.3 10.9 
Deer River at Copenhagen 89 I-day cfs 2,750 3,300 3,650 4,150 4,600 
cfsm 30.7 37. I 41.0 46.7 51.7 
3-day cfs 1,950 2,400 2,700 3,100 3,400 
cfsm 21.9 27.0 30.3 34.8 38.2 
7-day cfs 1 ,550 1,900 2,100 2,350 2,550 
cfsm 17.4 21.4 23.6 26.4 28.7 
30-day cfs 880 1,100 1,240 1 ,330 1,400 
cfsm 9.8 12.4 13.9 15.0 15.7 
Deer River at Deer River 98.1 I-day cfs 3,210 4,260 5,170 6,620 7,930 
cfsm 32.7 43.4 52.7 67.5 80.8 
3-day cfs 2,090 2,800 3,400 4,320 5, I 30 
cfsm 21.3 28.5 34.7 44.0 52.3 
7-day cfs 1,500 2,090 2,570 3,290 3,910 
cfsm 15.3 21.3 26.2 33.5 39.9 
30-day cfs 842 1,130 1,340 1,630 1,860 
cfsm 8.58 11.5 13.7 16.6 19.0 
Black River at Watertown 1,876 I-day cfs 20,500 25,300 28,000 31 ,200 33,300 
cfsm 10.9 13.5 14.9 16.6 17.8 
3-day cfs 19,200 23,600 26,100 29, 100 3 I ,200 
cfsm 10.2 12.6 13.9 15.5 16.6 
7-day cfs 16,500 20,000 22,000 24,300 25,900 
cfsm 8.80 10.7 11.7 13.0 13.8 
30-day cfs 11,400 13,700 14,900 16,300 17,200 
cfsm 6.08 7.30 7.94 8.69 9.17 
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General Flow Characteristics of Selected Unregulated Streams 


Deer River Basin 


Several unregu1ated streams that are considered representative of areal 
conditions or are major tributaries were se1ected for a detailed analysis 
of the correlation between discharge and physical conditions affecting 
streamflow in the basin. 


The Deer River is one of the two major gaged streams whose flow is 
virtually unregulated. Before September 1949, operation of a powerplant at 
Copenhagen caused some diurnal fluctuation at low and medium flow. However, 
little storage was available above the powerplant, so the effect on stream- 
flow below the plant for consecutive periods of a week or more was slight. 
Before about 1945, some seasonal regulation for power production was possible 
through storage and release from Sears Pond, on Tug Hi11, in the headwaters 
of the basin. However, the dam is no longer of use as a regulatory structure 
because the timber dam at the outlet of the pond deteriorated. 


Diversion of water from Deer River is small, only 40,000 gpd in 1960 
for public water supply by the village of Copenhagen. This is equivalent 
to 0.06 cfs, only 2.5 percent of the 2.4 cfs minimum daily flow measurement 
since 1949. 


. 


A large part of the Deer River basin lies on Tug Hill plateau above an 
elevation of 1,500 ft. The annual average precipitation of about 52 inches 
at Hooker near Sears Pond is fairly uniformly distributed throughout the 
year. During winter, snow accumulates to depths commonly as much as 5 ft 
in the Sears Pond area. Lack of snowmelt and lake storage usually make winter 
flows in the Deer River lower and spring flows higher than in other parts 
of the Black River basin. The large variation in flow is amplified because 
of lack of storage. The unconsolidated deposits are generally fine-grained 
and thin, and bedrock is near the surface in much of the Deer River basin. 
Consequently, streamflow quickly responds to snowmelt and heavy rains, and 
the recessions from these occurrences are rapid. Without manmade storage, 
the dependable flow in the Deer River is small. 


Flow in the Deer River was measured immediately downstream from a 
powerp1ant at Copenhagen from 1929 to 1956. The drainage area upstream 
from this site is about 89 sq mi. The average discharge at Copenhagen from 
1929 to 1956 was 223 cfs, or 2.51 cfsm. This is the highest unit rate of 
runoff for any stream in the Black River basin, where systematic records 
of flow have been obtained for more than 10 years. 


The maximum instantaneous discharge of the Deer River at Copenhagen 
between 1929 and 1966 was 14,400 cfs on September I, 1941. A minimum daily 
flow of 0.8 cfs was recorded at the same site from July 22 to August 2, 1933. 


. 


Since 1956, a record of flow has been obtained at a point 5 mi down- 
stream, in the village of Deer River, where the drainage area is 98.1 sq mi. 
For the 9-year period 1957-65, the average discharge recorded at Deer River 
was 229 cfs or 2.33 cfsm, only 7 percent less than that in the 1929-56 
period at Copenhagen. 
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To obtain more detail of the relatively low-flow or ground-water con- 
tributions of the many subbasins within the Deer River basin, 48 observations 
of flow (table 14) were made on July 26 and 27, 1967, when flow in the 
Deer River was at the 85-percent duration point (25 cfs). Locations of the 
sites are shown in figure 31. Approximate drainage areas were determined 
above each site so that the discharge in cubic feet per second per square 
mile could be computed. 


. 


Discharge in the Deer River basin ranged from no flow at several sites 
to 27.3 cfs on the main river. The greatest rate of runoff was 1.7 cfsm at 
West Branch Deer River near Hooker. The data indicate that during periods 
of low flow most of the flow is contributed by the area south of State 
Highway 177 (fig. 31). Tributaries north of New Boston are dry or practi- 
cally so at least 15 percent of the time, or on the average at least 55 days 
per year. 


The sum of the flow on July 26-27, 1967, of the Deer River at New Boston 
(20.1 cfs), Cobb Creek near Windecker (1.35 cfs), Mud Creek at Bellwood (2.43 
cfs), and Smith Creek at New York State Highway 177 at Bellwood (1.12 cfs) 
totalled 25 cfs or 98 percent of the flow at the Deer River gaging station. 
Tributary streams downstream contributed little or no water to the system. 
The area drained by the four streams at the point of measurement is about 
38 of the 98. I sq mi at the Deer River gage. The data indicate that there 
is virtually no net yield in the lower part of the drainage basin. Loss of 
streamflow to permeable limestone formations downstream from Copenhagen may 
balance the inflow in this area, but, more likely, little ground water is 
contributed from either the shale rock upstream from Copenhagen or the . 
limestone. 
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Figure 31.--Location of measuring sites, Deer River basin, 
Jul y 26-27, 1967. 
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Table 14.--Distribution of flow in the Deer River basin on 
Locations by site number in figure 31 


Site 
no. 


1 I 
12 
13 
14 
15 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45' 
46 
47 
48 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


e Estimated. 


Date 
July 
1967 
26 
26 
26 
26 
26 


Station name 


East Branch Deer River near Parkers 
East Branch Deer River Tributary near Parkers 
Edick Creek at Parkers 
Edick Creek at Rector 
Mulligan Creek at Parkers 


26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 


Mulligan Creek at Rector 
Edick Creek Tributary near Rector 
Edick Creek near Rector 
East Branch Deer River near Liberty Corners 
Luther Creek near Parkers 


Luther Creek near Hooker 
Luther Creek near Liberty Corners 
West Branch Deer River near Hooker 
West Branch Deer River Tributary near Hooker 
McNeil Creek near Hooker 


West Branch Deer River near Liberty Corners 
Deer River Tributary No. at New Boston 
Deer River Tributary No. at New Boston 
Deer River at New Boston 
Deer River Tributary No.2 near New Boston 


Deer River Tributary No. 3 near New Boston 
Lacey Creek near Bellwood 
Lacey Creek near New Boston 
Smith Creek near Bel I wood 
Smith Creek at Bellwood (SR 177) 


Smith Creek Tributary at Bellwood 
Smith Creek Tributary at Bellwood (SR 177) 
Cobb Creek near Windecker 
Cobb Creek Tributary near Windecker 
Mud Creek near Bellwood 


Mud Creek at Bellwood 
Mud Creek Tributary No. I at Bellwood 
Mud Creek Tributary No.2 at Bellwood 
Mud Creek Tributary No.2 at Bellwood 
Cob Creek near Pinckney Corners 


Deer River Tributary No. 4 at Pinckney Corners 
Deer River Tributary No. 5 at Pinckney Corners 
Deer River Tributary No.6 near Pinckney Corners 
Deer River Tributary No.7 at Copenhagen 
Deer River Tributary No.8 near Pinckney Corners 


Deer River Tributary No.9 at Copenhagen 
Deer River Tributary No. 10 at Clark Corners 
Deer River Tributary No. II near Copenhagen 
Deer River Tributary No. 12 near Copenhagen 
Deer River near Deer River 


27 
27 
27 


Kidder Creek near Deer River 
Deer River near Deer River 
Deer River at Deer River 
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26-27, 1967 


Dischar g e 
cfs cfsm 


. 


1. 73 
.71 
.89 
1. 92 
1. 75 
1.85 
e . 15 
5.02 
11.0 
Trace 


1. 16 
1. 55 
2.31 
e .2 
.26 
6.21 
< .01 
1.22 
20.1 
Dry 


Dry 
e .06 
e .31 
.87 
1. 12 


< .01 
.24 
1. 35 
< .01 
2.43 
2.43 
< .01 
< .01 
e . 12 
3.76 


< .01 
< .01 
Dry 
Dry 
Dry 


Trace 
Dry 
.05 
Dry 
27.3 


e .25 
25.6 
25.4 


1.0 
.8 
.5 
.6 
.6 
.6 
.2 
.6 
.9 


1.4 
1.0 
1.7 
.3 
.5 
.6 
e . 1 
.2 
.8 


< . 1 
. 1 
.2 
.2 


. 


< . 1 
.4 
1.3 
< . 1 
.4 
.4 
< . I 
< . I 
. 1 
.2 


.26 


. 
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Crystal Creek Basin 


Because of reports of sustained flow during droughts and of the village 
of Lowville's good "spring" source for a water supply in the Crystal Creek 
subbasin, the authors decided to investigate the subbasin in greater detail. 
Two system evaluations similar to that of Deer Creek were made of Crystal 
Creek--on August 10, 1967, when the flow in the index stream, the Independence 
River at Donnattsburg, was at the l2-percent duration point, and again on 
September 7, 1967, when flow was at the 83-percent duration point. 


Results of discharge measurements at 14 sites in the Crystal Creek 
basin (fig. 32) are listed in table 15. On August 10, the flow at site 3 
on Number Four Road was 5.96 cfs from 5.48 sq mi; the flow downstream at 
site 13 on Wagner Road was 58.0 cfs from 19.9 sq mi, a gain of about 52 cfs. 
On September 7, the flow at Number Four Road had decreased only sl ightly 
to 5.51 cfs, but that at Wagner Road had receded to 16.5 cfs. The data 
suggest that the considerable discharge in Crystal Creek downstream from 
Number Four Road on August 10 was caused by the poor infiltration (high 
runoff) of water from recent rains. Soil in the headwaters area upstream 
from Number Four Road is much more permeable than soil downstream; therefore, 
infiltration upstream proceeded at a more rapid rate (less runoff) than 
downstream. The surficial geologic map (fig. 8) supports this conclusion 
because the high-discharge area is underlain predominantly by morainal 
deposits, whereas the low-discharge area is underlain entirely by sand 
deposits. 


. 


To show the impact of the sand in the headwaters of Crystal Creek in 
sustaining the low flow in the stream, figure 33 has been prepared. The 
daily flow during the summer of 1967 in the Independence River at Donnatts- 
burg is compared with periodic measurements or calculations of flow in 
Crystal Creek at Crystal Dale. During April and May the unit yield from 
the Crystal Creek basin was much lower than that of the Independence River. 
This contrasts with much of the rest of the spring and summer when Crystal 
Creek yields were considerably higher than comparable daily yields of the 
Independence River basin. The larger Independence River basin probably 
includes a significant amount of low-permeability material, which induces 
surface runoff rather than ground-water recharge, whereas the extensive 
sand deposits in the smaller Crystal Creek basin permits recharge and pro- 
duces a very steady rate of discharge (about 1 cfsm) to the stream. 


A similar comparison between Crystal Creek and the Deer River would 
show an even greater contrast because the Deer River contains few if any 
appreciable sand deposits. Only the headwaters area of Deer River yielded 
more than 1 cfsm at low-flow conditions. 
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. Table 15.--Distribution of flow in the Cr y stal Creek basin 
on Au g ust 10 and Se p tember 7, 19 6 7 
(Locations by site number in figure 32) 
8- I 0- 6 7 9-7-67 
Site Stream name Discharge Discharge 
no. cfs cfsm cfs cfsm 
1 . C ry s tal C reek above 
Tributary No. 1 4. 14 0.9 3.33 0.7 
2 Crystal Creek Tributary No. I 1 .82 2.4 2. 18 2.9 
3 C rysta 1 C reek at Numbe r Four 
Road 5.96 1.1 5.51 1.0 
Intervening area 1 .96 2. 1 .08 . 1 
4 Crystal Creek at Erie Canal 
Road 7.92 1.2 5.59 .9 
5 C rysta 1 Creek Tributary No. 2 
at Kotel Road 2.28 1.8 e .4 . 3 
6 South Branch Crystal Cree k 
at Loson Road 8.32 2.7 5. 14 1.7 
Intervening area 1. 44 2.0 -.52 -.7 
7 South Branch Crysta1 C reek at 
Number Four Road 9.76 2.6 4.62 1.2 
. Intervening area 1. 44 2.7 
8 South Branch at Kotel Road 11.2 2.6 .32 .4 
Intervening area 2.6 
9 South Branch at Muncy Road 13.8 3. 1 4.94 1.1 
Intervening area 13.8 3.6 1. 47 .4 
10 Crystal Creek at Beech Hill 
Road 38.3 2.4 - 12.4 .8 
11 Crystal Creek Tributary No. 3 
at Baker Road .29 .8 e .4 1.1 
12 C rysta 1 Creek Tri butary No. 4 
at Lombar Road .27 .4 e . 1 .2 
Intervening area 18.94 6.5 3.6 1.2 
1 3 C ry s tal C reek at Wagner Road 58.0 2.9 16.5 .8 
Intervening area .3 . 1 
14 C r y s tal C reek at Van Amber Road 16.8 . 7 
Note.: Flow at sites 1-4, 9, and 12-14 affected by average diversion of 
about cfs for vi11age of Lowville water supply. 
e Estimated. 
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Figure 33.--Comparison of average daily flow of Independence River 
at Donnattsburg and observed flow of Crystal Creek 
at Crystal Da1e. 


. 


82 



. 


. 


. 


Sugar River Basin 


On August 3, 1967, discharges of eight streams in the Sugar River 
basin upstream from the Talcottvil1e gage and one downstream from the gage 
were measured to determine the yield of a suspected high-yielding area 
(fig. 34). Flow at the gage was at the 88-percent duration point. Results 
of these measurements are given in table 16. A more uniform runoff pattern 
in much of the basin than that in the Deer River and Crystal Creek basins 
is indicated by the data. In addition, the data pinpointed a very produc- 
tive water-yielding area in the White River subbasin. The drainage area 
between sites 4 and 5 yielded 0.7 cfsm, more than three times the net yield 
per square mile of the rest of the Sugar River basin. The data, along with 
geologic information, indicate that the ground-water resource in this local ity 
is significantly better than much of the resource in the remainder of the 
Sugar River basin. However, drainage-area calculations or ground-water 
inflow from outside the surface-drainage area should be considered in future 
investigations. 


Water loss to the very porous limestone streambed is indicated by 
discharge data for the reach below the Talcottville gage. About 2 cfs were 
lost in the I-mi reach. The same streambed conditions probably prevail from 
the l-mi reach to the mouth of Sugar River. 


Flow data for the water years 1926-31 are available for Sugar River 
at Talcottville, near the site of the present gage (No.9) and 4 mi upstream 
from the mouth. The data represent a drainage area of 42 sq mi. The average 
flow for the 1926-31 period was 118 cfs, or 2.81 cfsm, the highest unit runoff 
in the Black River basin in any 5-year period. During the same period for 
comparison, flow in the Moose River was 2.42 cfsm. Adjustment of the Sugar 
River average flow to the Moose River 1931-60 average (2.21 cfsm) gives 2.57 
cfsm, which is similar to the same 30-year average for Deer River, (2.51 cfsm). 
Maximum flow of Sugar River was 2,800 cfs on January 8, 1930, and minimum flow 
was 3.9 cfs on October 16 and 17, 1930. 


During 1966 and early 1967, base flow was measured several times at 
Talcottville; in June 1967, a recording gage was installed. Analysis of 
these data indicate no significant change in flow regimen at this site 
from that indicated by the 1926-31 record at the old site. 
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Table 16.--Distribution of flow in the Sugar River basin 
Locations by site numb-er in figure 3 


D. i scha rge 
Site no. Station name cfs cfsm 
North Branch Sugar River 
at Highmarket Road near 
Constableville 1 . 10 0.2 
2 West Branch Sugar River 
at Fish Creek Road near 
Constableville 1. 09 .2 
3 Sugar River at Route 26 
at Constableville 2.38 . 1 
4 White River at Route 26 
near Constableville 1. 33 .2 
Intervening area +1.21 . 7 
5 White River at McKay Road 
at Constableville 2.54 .3 
. 6 S ug a r River below White 
River 5.45 .2 
7 Olmstead Brook at Domser 
Road near Constableville 1. 35 .2 
8 Stucky Creek at 
Domser Road .53 .2 
9 Sugar River at 
Talcottville (gage) 10 .2 
Intervening area -1.81 
10 Sugar River at Denley Road 
at Talcottville 8. 19 .2 
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Fish Creek Basin 


. 


Low-flow characteristics of a sand-plain drainage system were evalu- 
ated in the Fish Creek basin, probably a better representative of that type 
terrain than Crystal Creek. On August 17, 1967, flow at several sites. in 
the Fish Creek basin was measured when the flow in the index stream, 
Independence River at Donnattsburg, was at the 82-percent duration point. 
Results of these measurements in cubic feet per second and the equivalent 
rate of runoff in cubic feet per second per square mile are listed in 
tab 1 e 17. 


The data indicate a nearly uniform yield per square mile in the lower 
half of the basin. The indicated sl ight stream loss in the last reach of 
the stream is improbable and is more likely related to control or to measure- 
ment of both surface- and ground-water drainage areas or discharge. The 
unit yield of 0.5 cfsm at low flow is about half that of Crystal Creek. 


Table 17.--Distribution of flow in the Fish Creek basin on 
Locations by site number in figure 35 


Dischar g e 
Site no. Station name cfs cfsm . 
Brantingham Lake Outlet 0.89 o. 1 
2 Fi sh Creek T rib uta ry at Abbey Road e.9 .4 
3 Fish Creek at North-South Road 7.70 .5 
4 Fish Creek at Fish Creek Road 10.3 .5 

 Fish Creek at Jones Road 11 .5 .5 
6 Fish Creek at River Road 11.2 .5 


e Estimated. 
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Independence River Basin 


. 


The Independence River is the only gaged stream in the Black River 
basin, other than the Deer River, whose flow is virtually unregulated. The 
discharge of this stream was determined at Sperryville, northeast of Greig 
(drainage area 85 sq mi), from January 1928 to June 1943 and at Donnattsburg 
(drainage area 91.7 sq mi) since June 1942. The average flow at Sperryville 
for the 1928-43 period was 164 cfs or 1.93 cfsm and at Donnattsburg for the 
period 1942-65, 183 cfs or 2.00 cfsm. Both these figures are about 20 per- 
cent less than the unit runoff at Deer River, due in part to the fact that 
the average precipitation of the basin as a whole is somewhat less than that 
of Deer River basin. A smaller part of the Independence River basin lies 
above an elevation of 1,500 feet than that of Deer River. 


Variation in runoff from the Independence River basin is influenced 
by the large amount of sand and gravel in the lower half of the basin. 
These deposits have a highly significant effect on the streamflow; peak 
runoff is moderated, and a high base flow (fig. 18) is sustained. Maximum 
flow for the period from 1928 to 1965 was 4,700 cfs on October 6, 1932, at 
the Sperryvi11e gage, and the minimum was 14 cfs during the period August 31 
to September 2, 1934, and on September 2 and 3, 1939. The extremes contrast 
greatly with the maximum 14,400 cfs and minimum 0.8 cfs on Deer River, whose 
drainage area is about the same as that of the Independence River. 


Otter Creek Basin 


. 


Records of discharge in Otter Creek, a major stream that flows from 
the east and joins the Black River upstream from Independence River, are 
available for the water years 1924-32 at a site just below a former power 
dam and 2 mi upstream from the mouth. The drainage area above the former 
gage site is 64.3 sq mi. Extremes recorded during the period 1924-32 were 
a high of 2,130 cfs on April 8, 1928, and a low of 20 cfs on September 27, 
1932. The average flow for the period was 141 cfs or 2.19 cfsm. However, 
1924-32 was a wet period. For comparison, the Moose River had an average 
flow of 2.52 cfsm for the same period 1924-32 and 2.21 cfsm for the period 
1931-60. If the record for Otter Creek is adjus-t-ed on the basis of the 
1931-60 record for Moose River, the resulting 30-year average for Otter Creek 
is 1.92 cfsm. 


During the 1966-67 study period, 3 base-flow measurements and 20 obser- 
vations of stage, from which base-flow rates could be estimated, were made 
at Otter Creek. From all the available records, the mean annual flow was 
estimated to be 120 cfs, or 1.83 cfsm. 
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Diversion of Black River Water 


From 1848 until the early 1900 1 s, a considerable part of the flow in 
Black River, upstream from Forestport, was diverted during the navigation 
season by means of the Forestport Feeder into the Erie Canal system. Records 
of flow in the feeder are incomplete, and the amount of diversion cannot be 
determined accurately. The amount of flow entering the feeder at Forestport 
was reported by State agencies and was published by 'the Geological Survey 
(1958) for the period November 1915 to October 1933 (navigation seasons 
only); however, additional water entered the feeder from creeks between 
Forestport and the Black River Canal summit level at Boonville. Also, 
water left the feeder at overflow weirs at Forestport, East Branch Kent 
Creek, and at the Mill Creek sluiceway. Overflow from the weirs at East 
Branch Kent Creek and at Forestport returns to the Black River above 
Hawkinsville and is measured at the Black River gaging station near Boonville. 
Water leaving at the Mill Creek sluiceway reenters the Black River through 
Mill Creek below the Boonville gage. 


Water that reached the Black River canal at the summit level at 
Boonville could flow through either the northern section (now dismantled) 
to Lyons Falls, where it reentered the Black River, or the southern section 
to the Erie Canal, where it was used either to operate the locks for the 
passage of canal boats or to augment flow between Rome and the east. 


As shown in figure 36, the average flow for the months of July through 
Se
tember in the Black River Canal flowing south was more than 200 cfs in 
1916. In the downward trend from 19:7 to 1934, flow for these months varied 
annually with demand. From 1934 to 1955, diversion averaged about 50 cfs; 
in 1956, it dropped to only about 5 cfs. Since 1962, there has been a general 
increase in diversion to an average of about 20 cfs. 


The preceding discussion indicates that, before 1935, diversion by the 
Black River Canal System was significant in its relation to summer flow in 
the Black River as recorded at the gage near Boonville. Effect of the 
diversion on the mean annual flow WaS much less significant, however, because 
the summer flow is usually only a small part of the annual flow. Since 1944, 
diversion has represented only a very small part of the annual flow, so the 
Boonville station data, for all practical purposes, can be considered natural 
flow. 
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Figure 36.--Average seasonal diversion (July through September) from 
Black River basin to Mohawk River basin by Black River 
Canal flowing south, near Boonville, 1910-70. 


. 


90 



Storage Requirements 


. 


No attempt has been made in this report to analyze in detail the stor- 
age requirements for most streams in the study area because storage and 
subsequent release of water is already applied to many of them. Streams 
regulated for flood control and low-flow augmentation are the Black River 
above Forestport, the Middle Branch River above McKeever, and other streams 
throughout the Beaver River basin. Much of the regulation of the Beaver River 
is for industrial and power interests, both within the Beaver River basin and 
on the Black River below Carthage. The Hudson River-Black River Regulating 
District operates the water-release works at Stillwater Reservoir on the 
Beaver River, which benefits downstream users of water. 


The Independence and Deer Rivers are the only two major gaged streams 
in the Black River basin where flow is unregulated. Until the mid-1940 ' s, 
flow in the headwaters of the Deer River was controlled by a dam at Sears 
Pond. And until September 1949, some regulation was provided by a dam and 
small reservoir for a hydroelectric plant at Copenhagen. 


. 


Table lB is a condensed presentation of the draft-storage relations 
for unregulated streams in the Black River basin. The table is based on 
readily determined streamflow characteristics and is related to probability 
of deficiency or failure. Streamflow characteristics are (1) mean annual 
discharge, in cubic feet per second, and (2) minimum average consecutive 
7-day flow with an expected recurrence interval of 2 years. Both can be 
approximated by use of 30-percent and 95-percent duration values presented 
in table 10. In the regional planning process, table 18 should be useful 
for making preliminary estimates of potential development in unregulated 
basins and for comparing the development possibil ities of alternative sites. 


Table 18.-- Regional draft-storage frequency relationships, Black River basin streams 


Low-flow Chance Storage required, in percent of mean annual flow volume 
index of 0 5 10 20 30 40 50 60 80 100 
(percent deficiency 
mean (percent) Allowable draft, in percent of mean annual flow 
annual 
flow) 
0 2 0 9.5 17.0 31.5 46.0 58.5 67.0 73.5 83.0 88.5 
5 0 11.0 19.0 34.5 50.0 64.0 74.0 80.5 88.5 92.5 
10 0 12.5 22.0 39.5 56.0 68.5 78.0 84.5 91.5 94.5 
5 2 1.5 17.5 27.5 43.5 55.0 64.0 71.0 77.0 85.5 90.0 
5 2.0 19.5 30.0 48.0 61.0 71.0 78.0 83.0 90.0 93.5 
10 2.5 21.5 32.5 51.0 65.0 75.0 82.0 87.0 93.0 95.5 
10 2 4.5 24.0 34.5 51.0 60.5 68.0 75.0 79.5 87.0 91.0 
5 5.0 26.5 37.0 55.0 67.0 75.0 80.5 85.0 91.0 94.5 
10 5.6 28.5 40.0 58.0 70.0 79.0 84.5 88.5 94.0 96.5 
20 2 10.5 34.0 45.0 58.5 67.0 73.5 79.0 83.0 89.0 92.0 
5 11.5 36.5 47.0 63.0 73.5 79.5 84.0 87.5 92.5 95.0 
10 13.0 39.0 50.0 66.0 76.0 83.0 87.5 91.0 95.0 97.0 
30 2 16.5 43.0 53.0 63.5 71.0 77.0 81.0 85.0 89.5 92.5 
. 5 18.5 45.5 55.0 67.5 76.0 82.0 85.5 88.5 93.0 95.5 
10 20.5 48.5 58.0 71.5 80.0 85.0 89.0 92.0 95.5 97.5 
91 



Two examples show how the draft-storage data in table 18 is obtained 
for a site on Cold Brook at Hawkinsville (table 10) by using figure 37. 


. 


Example 1 . 
Drainage area (table 10)..............................3.79 sq mi 
Yield at 95-percent flow-duration point (table 10)....1.7 cfs 
(approximate 7-day, 2-year minimum flow) 


Yield at 30-percent flow-duration point (table 10)....7.4 cfs 
(approximate mean annual discharge) 


Index value: (median annual minimum 7-day low flow) x 100 = 
mean annual discharge 



 x 100 = 23.0 percent 
7.4 


Mean annual flow volume: 7.4x365 = 2,700 cfs-days 


Assuming that 20 percent of the mean annual flow volume is to be stored 
and allowing a 5-percent chance of deficiency (20-year recurrence interval), 
allowable draft is obtained as follows: 


1. Locate index value 23.0 percent in figure 37. 
2. Project a vertical line to the 20-percent, storage-required curve. . 
3. Project a horizontal 1 ine to the ordinate scale. Then 64 is the 
allowable draft in percent of mean annual discharge. 


4. Compute the allowable draft: 0.64x7.4 = 4.7 cfs. 


Example 2 . 


If the allowable draft is 50 and the index value is 30 and there is 
a 5-percent chance of deficiency, the storage required can be obtained 
as follows: 


1. Enter the ordinate scale at 50 and project a horizontal line across 
the graph. 


2. Enter the abscissa scale at 30 and project a line upward until it 
intersects that of the allowable draft (50). 


3. Project a parallel curve between 5 and 10 percent storage-required 
curves to right ordinate. Storage required is 8 percent of mean 
annual discharge volume. 
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Figure 37.--Regional draft-storage relation, Black River basin, 
for a 5-percent chance of deficiency. 


The draft-storage relations shown in figure 37 were developed for 
gaging stations where the index values were below 30. The curves were 
extended to apply to streams where the index values were larger. Similar 
curves can be plotted for 2- and 10-percent chance of deficiency from data 
in table 18. 


Draft-storage frequency relations for Cold Brook at Hawkinsville for 
2-, 5-, and 10-percent chance of deficiency, as derived from table 18, 
are plotted in figure 38. 
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Figure 38.--Storage-draft frequency relations, Cold Brook at Hawkinsville. 
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Lakes, Ponds, and Reservoirs 


. 


After the Black River basin study was completed, a gazetteer of New York 
lakes, ponds, and reservoirs was compiled by Greeson and Will iams (1970). 
They reported 321 named lakes, ponds, and reservoirs of 0.01 sq mi area or 
more in the Black River basin. These bodies of water are distributed areal1y 
as follows: 


County 


Number of lakes, 
ponds, and reservoirs 


Hamilton 


67 


Herkimer 


172 


Hamilton and Herkimer 


4 


Lewis 


60 


Oneida 


18 


In addition to the named bodies of water, Greeson and Williams (1970) also 
reported 93 unnamed lakes and ponds. Most of these are small, but some are 
larger than those with names. Of the named bodies of water, water-surface 
elevations of 78 are above 2,000 ft and of 61 are below 1,500 ft. Only 
eight lakes or reservoirs have a surface area of 1 sq mi or more. Twelve 
other lakes in the basin have surface areas between 0.5 and 1.0 sq mi. 


. 


Only seven of the named lakes, ponds, and reservoirs are south and 
west of the main stem of the Black River; two are on the main stem. 
Partly because of this distribution, streams flowing south or west into 
the Black River have a generally more uniform distribution of flow and 
fewer sharp peaks than the other streams in the basin. Lakes and ponds 
provide storage that is effective in flood-peak reduction. However, 
most of the water bodies have natural outlets that cannot be controlled, 
so only the normal surcharge of floodwater can be stored and that only 
temporarily. 


Manis effort to control the flow in the major streams in the basin 
is limited to a few of the larger lakes and reservoirs, most of which 
were either constructed or modified for river regulation. Those lakes 
and reservoirs are listed in table 19. A few smaller reservoirs are 
used primarily for power operation but provide little flood control or 
river regulation. 


Although lakes, ponds, and reservoirs provide considerable flood 
control, water for power, and river regulation for augmenting low flows, 
the major function of these bodies of water in the future will probably 
be in the field of recreation. As of now (1968), many of the smaller 
ponds are only accessible by air or foot. 
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Table 19.--Reservoirs in the Black River basin 


Name 


Stream 


Canachagala Lake 


Black Rive r 


North Lake 


Black River 


South Lake 


Black River 


Twin Lakes 


Black River 


Forestport Reservoir 


Black River 


Woodhull Lake 


Woodhull Creek 


Sand Lake 


Woodhull Creek 


Sixth Lake 


Moose River 


Fulton Chain lakes 


Moose Rive r 


Stillwater Reservoir 


Beaver River 


Drainage 
area 
(sq m i ) 


2 


29 
6 


5 
144 


6 


13 
18 


52 


172 


S to rage 
(acre-ft) 


3,200 


6,900 


9,700 


1 ,600 


4,900 


20,100 


5,500 


6,600 


11 ,200 


103,000 


1/ Regulation of streamflow for diversion to canal. 
2/ Regulation of streamflow for power (no drawdown of lake level 
during cottage season). 
11 Regulation of streamflow for power. 
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Operation 


1/ 
1/ 
1/ 
1/ 
1/ 
1/ 
1/ 
2/ 
2/ 
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GROUND-WATER HYDROLOGY 


General 


All the rock units within the Black River basin contain water, but the 
yield varies with each unit and place. The units are consolidated (bedrock) 
and unconsolidated (primarily glacial deposits) rocks. 


Bedrock geology and unconsolidated deposits are illustrated in figures 
4 and 5, respectively. Unconsolidated de
os;ts were mapped on the basis of 
river and road traverses and data from well logs. Deposits in inaccessible 
areas of the Adirondacks were mapped on the basis of topographic expression 
and geologic history of the area. Mapping was done on 15-minute topographic 
quadrangles, reduced to a scale of 1:125,000, and subsequently reduced to 
the page size necessary for publication. Records (table 29) and logs (table 
30) of selected wells and test holes are included at the end of this report. 
(See footnote on page 14.) 


Dominant aquifers in the unconsolidated material consist of fine to 
medium sand. Consolidated rocks contain water in joints and fractures in 
the igneous and metamorphic rocks; in joints, bedding planes, and solution 
openings in the limestone; and in fractures and possibly solution openings 
or primary porosity in sandstone. Specific occurrence of ground water and 
rock units in each of the provinces and subareas of the basin is discussed 
separately. 


. 


Adirondack Province 


Principal aquifers in the Adirondack province are in the stratified 
deposits of the unconsolidated rocks. Lithology and areal extent of the 
deposits is so varied that, for convenience, their description is discussed 
in each of the four subareas (fig. 3). Beginning with the eastern edge of 
the province, these subareas are: (I) foothills, (2) morainal hills, (3) 
outwash delta, and (4) lowlands. Less significant aquifers in the unstrat- 
ified glacial deposits and bedrock are discussed separately. 


Stratified Glacial Deposits 


Stratified sediments in the Adirondack province have been deposited 
in several different environments: (1) in valleys, as glacial outwash; 
(2) in ice-contact positions, as kames; (3) between ice and valley walls, 
as kame terraces; and (4) in lakes, as deltas and lake-bottom sediments. 
Postglacial streams have not reworked these deposits into significant 
alluvial deposits. Areal distribution of the deposits is shown in figure 
5, and occurrence of the deposits in each subarea is discussed in sections 
that follow. 


. 


Foothills .--Valleys within this subarea are filled with sand and 
gravel beds of generally unknown thickness. Only a few wells have been 
drilled, and material is exposed only in excavations in the inhabited 
areas. Thickness and grain size of sand a
d gravel beds vary considerably. 


97 



Grain size of the sand ranges from fine to coarse and is well sorted locally. . 
Glacial melt water from alpine-type glaciers deposited the sand and gravel 
in the form of deltas, outwash, and kame terraces. Typical deltaic sands 
are shown in figure 39. 


The deltas contain well-sorted sand and are usually at the heads and 
above the level of the present lakes. The deltas were formed in glacial 
lakes that have since drained as their outlets were freed. Good examples 
of the deltas are those at Eagle Bay and Inlet, which are as much as 70 ft 
thick. 


The remainder of the stratified deposits in the foothills is undiffer- 
entiated coarse sand and gravel that is of glacial melt-water origin and 
that has been partly reworked by streams. Sandy glacial till and fine- 
grained lake sediments occur locally at or beneath the surface. 


The rather broad expanse of sand and gravel in the Beaver River area 
possibly represents a very extensive aquifer. Size and orientation of the 
deposit suggest that it represents deposition in a major area of melt-water 
flow from the ice cap. Field observations were not available to confirm 
this. 
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Figure 39.--Excavated deltaic-sand deposit near Inlet. 
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Morainal hills .--The principal stratified deposits within the morainal 
hills are coarse outwash sand and gravel and ice-contact deposits containing 
fine sand of lake or pond deposition locally. The deposits generally repre- 
sent outwash from melt-water streams off the Black River ice lobe, which 
cut through the moraine and temporarily flowed eastward into the ice-free 
Adirondacks. 


Very little data on the thickness of the stratified deposits are 
available. A few wells in the White Lake-Otter Lake area penetrate 50 to 
60 ft of sand, even though bedrock crops out within a few hundred feet on 
either side of the wells. Such data are good evidence of buried preglacial 
valleys. The sand and gravel valleys are wider and the deposits are thinner 
in the northern part of the morainal hills than in the southern part. 


Outwash delta .--The vast deltaic sand complex west of the morainal 
hills is the thickest of the stratified deposits. The glacial streams pour- 
ing from the Adirondacks carried material into a glacial lake bordering the 
Black River ice lobe. Of these materials, coarse sand and gravel were de- 
posited at the eastern margin of the lake; fine material was carried westward 
and was deposited as foreset and bottomset beds of the deltas. In general, 
the deltas are thicker and are finer grained on their western margin than 
on their eastern margin. 


Much of the deltaic material was derived from the moraines, which were 
cut through by the streams in many places. The surficial layer in many 
places of the eastern surface of the delta complex consists of very coarse 
gravel. These coarse deposits are extensions of the outwash derived from 
the larger Adirondack streams or the nearby morainal hills. 


The deltas are merged in a general lobate pattern and have covered or 
have formed around the uneven bedrock topography and moraines and kames to 
the west. Moraines within or abutting the west slopes of the deltas are 
most common in the northern half of the subarea. 


Thickness of the deltaic deposits may be as much as 150 ft near Be1fort 
(well 435637N0751746.1) (table 29) and is 120 ft in a buried channel at 
White Lake (well 433204N0750921.1) (table 30). Heights of the foreslopes 
of some of the deltas indicate that thicknesses of at least 200 ft are 
common. Generally, the lower parts of the deltas are finer grained than 
the higher parts. Silt and clay beds are found in wells and test holes at 
depths usually greater than 100 ft. Silt and very fine sand are the most 
common sediments representing the bottomset beds of the deltas. Laminated 
silt and clay beds are conspicuous in the area between Hawkinsville and 
Forestport (fig. 40). The silt-clay unit controls movement of ground water 
and could cause extensive excavation and foundation problems in construction 
of roads or earthfill dams. 


Linear hills of sand and gravel, usually less than 50 ft thick, mark 
the landscape in the northern part of the subarea. These hills, or kame 
deposits, represent deposition off the glacier during stillstands of the 
receding Black River ice lobe. Fine material is usually absent. The de- 
posits are not important as aquifers but are important as building material. 


. 


Lowlands .--The lowlands subarea contains lake-bottom sediments and 
numerous kame deposits of the receding Black River ice lobe. A thin mantle 
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Figure 40.--Laminated silt and clay lakebeds near Forestport. 


of fine sand and silt overlies the bedrock, except where bedrock knobs pro- 
trude. Rounded kame-hill deposits of sand and gravel that dot the lowlands . 
are extensions of the linear kames of the eastern outwash-delta subarea. 


The lake deposits are generally thin, but their thickness is as much 
as 198 ft, including 50 ft of clay, (well 434631 N0752554.I , table 30) in 
a preglacial valley in the area along the Black River east of Lowville. 
Here, also, a surficial covering of modern Black River floodplain deposits 
of silt and sand covers the lake deposits. 


Unstratified Glacial Deposits 


The unstratified glacial deposits consist primarily of till--unsorted, 
unconsolidated rock fragments whose particle sizes range from those of clay 
to those of boulders. Locally the till grades into stratified deposits 
where melt water has reworked the material. Thickness of the till generally 
ranges from zero on hill slopes and hill tops to several tens of feet in 
valley bottoms. Debris that accumulated as the glaciers stagnated is the 
principal origin of the till. In most areas, till is much less permeable 
than sand or gravel. However, the till in the Adirondack province has been 
derived from local igneous rock and, because it does not contain a high pro- 
portion of fine materials, can be classified as a sandy till throughout most 
of the province. Locally, the till (called hardpan) contains much silt and 
is compacted so that it is practically impermeable. Sandy till is probably 
most prevalent in the foothills and morainal hills. In these subareas, the 
till has been mapped with bedrock ( fig. 5). Sandy till plays an important 
role in readily accepting precipitation for recharge to the ground water and 
sustaining base flow in streams. 


. 
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The outwash-delta subarea includes till units, primarily as till 
buried beneath the delta complex but, in places, also as outcrops in linear 
hills or knolls. The ti1l is generally more compact than that in the eastern 
subareas. Lateral moraines in the outwash delta are composed of till and 
are contiguous to the sand and gravel kames deposited at the same time. 


In the northern part of the outwash-delta subarea (fig. 3), the water 
table to the east is raised. Buried till masses may restrict the westward 
movement of ground water. The buried till probably accounts for the more 
numerous lakes in the northern part of the subarea than in the south. 


Sandy zones within the till in the outwash-delta subarea are generally 
water bearing and are tapped by wells. The sandy zones, the result of 
sorting by running water du
ing deposition of the till, are randomly dis- 
tributed and are not very extensive. The thickest (60 ft) known till is 
mentioned in the log of well 434503N0744906. I (table 30) near Inlet. Till 
also occurs beneath lake and river sediments in the lowlands subarea. Test 
holes 434755N0752630.1 and 434755N0752640. I (table 30), east of Lowville, 
penetrated as much as 54 ft of till resting on rock. 


. 


Test holes were drilled east of Lowville after a seismic survey was 
made in that vicinity (Artesian Well and Equipment Co., Richelle Park, N.J., 
written commun., 1959). A broad, bedrock valley, approximately under the 
existing Black River channel and about 290 ft below land surface, is del ine- 
ated by the seismic profile. The test holes, which were drilled over the 
east flank of the buried bedrock valley, penetrated till. Whether till 
extends over and into the 100-ft deeper part of the bedrock valley is un- 
known. Parts of the valley may not be completely filled with till but may 
contain water-bearing sand or gravel. 


Consolidated Rocks 


The consolidated rocks of the Adirondack province are igneous and 
metamorphic rocks that crop out almost everywhere as major hilltops and 
minor knobs and ridges protruding through the glacial deposits. Great 
depths to bedrock are indicated by some broad valleys, where preglacial 
erosion has carved valleys that are now filled with several tens of feet 
of glacial sediments. The preglacial soil zone has been removed from 
exposed rock and probably from most of the buried rock surface. Although 
the drillerls log of one well, 435322N0750207.1 at Stillwater Reservoir, 
shows weathered granite in the range of depths from 71 to 139 ft, the 
authors doubt that this much of the original weathered material could have 
been preserved during glaciation. The driller reported that the material 
was 1 i ke Ilcrumb I y gran i te , II so the gran i tic rock may have unde rgone ex- 
tensive chemical weathering since glacial times. 


. 


Most wells in the Adirondack province are drilled some tens of feet 
into rock before an adequate supply of water for household uses is obtained. 
However, the data obtained from drillers and home owners imply that the 
water is most 1 ikely percolating from surficial deposits into rock fractures 
and joints in the immediate vicinity of the well. The data are discussed 
more fully in the section "Water quality,11 and the subsection "Well yie1ds," 
wh i ch is in the sect ion "Ground-water hydro logy .11 
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Recharge and Discharge 


. 


Ground water in the Adirondack province is derived from local precipi- 
tation. Rainfall and snowmelt that does not immediately run off the land 
surface infiltrates the soil wherever the permeability of the soil permits. 
Water not taken up by plant transpiration, lost through evaporation, or 
retained by molecular attraction in the soil zone percolates to the water 
table and becomes part of the ground-water storage. 


. Infiltration capacity of the surface material in the Adirondack 
province varies considerably. Igneous bedrock accepts water only through 
the fracture system; sandy till readily accepts water; but the sand and 
gravel accept water the most readily of the three types of rock. Much of 
the Adirondack province is covered with forests; only the lowland area ad- 
jacent to the north part of the Black River valley is cleared and is under 
cultivation. A forest cover is considered excellent for increasing recharge 
by modifying the impact of intense rains and creating a forest litter to 
retain water. However, a forest also uses a lot of ground water during the 
transpiration process. Although much of the delta-sand area had been denuded 
of trees by the 1930 1 s, the vast "desert" areas were reclaimed by reforesta- 
tion in the mid-30 I s. There are still some denuded areas in isolated parts 
of the region (fig. 41). 


From a study of the effects of reforestation by conifers on streamflow 
in central New York, Schneider and Ayer (1961) concluded that average ,annual 
runoff had decreased by about 25 percent over a period of 24 years. They 
also concluded that peak discharges during the dormant season were reduced . 
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Figure 41.--Unreforested part of the outwash-delta subarea. 
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on an average of 40 percent. However, no significant changes were found 
in peak discharges during the growing season, rates of base-flow recession, 
volumes of direct or overland runoff, or annual low flows of streams in the 
reforested areas. 


Most ground water is recharged during fall, winter, and spring when 
transpiration losses are low. Hydrographs of water-level changes show the 
response to recharge. Fluctuations of water levels in three sand wells in 
the Adirondack province during the field study are depicted in figure 42. 
Recharge starts in the fall, as evapotranspiration is diminished, and con- 
tinues into the winter, as rainfall and snowmelt provide water. Generally, 
recharge temporarily ends in midwinter when precipitation changes to snow- 
fall and accumulates as temperatures drop or when the land surface becomes 
frozen. The water table steadily declined in the winter of 1967-68 but rose 
in the spring when the snow melted and the ground water was recharged again. 


As shown in the hydrographs (fig. 42), recharge is more rapid in the 
spring than in the fall and usually exceeds that in the fall. Soil-moisture 
deficiencies are wholly or partly fulfilled from the fall recharge, and 
evapotranspiration is minimal during the winter. Hence, available melt 
water soon exceeds the field capacity of the soil zone and percolates down 
to the water table. In 1967-68, spring and fall recharge effects were of 
the same magnitude. 


. 


Recharge during 1967-68 seems to have been abnormal, however. Water 
levels for well 433112N0750915.1, at Woodgate, have been measured since 
1928. The hydrograph for 1948-67 is shown in figure 43, and the hydrograph 
for 1966-68 is included in figure 42 for comparison with the observation 
wells selected for this field study. 


The long-term record for the Woodgate well shows that, normally, the 
recharge results in a general rise in water level from October through April. 
The midwinter decl ine, so prominent in 1968, was observed in only one-tenth 
of the years and then was only minor. (See figures 42 and 43.) The winter 
of 1967-68 was unusually cold for extended periods, and snow accumulation 
was slight in the Woodgate area. These conditions resulted in less snow- 
melt and greater frost development and were the probable causes of the 
"abnormal" winter decline of the water table. 


Recharge exceeded discharge in the Adirondack province during the 
field study and is reflected in the general rising trend of the water levels 
shown in figure 42. A rising trend starting in the fall of 1965 as a result 
of above-average rains is indicated in figure 43. The 1968 peak water level 
was the highest since 1960 (figs. 42 and 43.) Most importantly, there has 
not been a significant decline of the water table in more than 40 years of 
record. The average annual water level was about 1 ft lower in 1967 than 
in the 1920 1 s. A plot of the correlation between accumulative departure 
of precipitation (at Boonville 2N, U.S. Weather Bureau station) and the 
annual low water levels at the end of the growing season (fig. 44) confirms 
the general l-ft decline in the 40-year record. The upward water-level 
trend since 1960 reflects the rising cumulative precipitation during the 
1940's and 1950's. In general, the poor correlation between the two graphs 
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Well 435202N0751043.1 at Number Four 
Dug well in sand 
Depth: 20 ft 
14 Water-table conditions 
Measuring point 1.00 ft 
above land surface 
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Well 433013N0751341.1 near Hawkinsville 
Bored well in sand 
Depth: 32 ft 
Water-table conditions 
Measuring point 3.18 ft 
above land surface 


Well 433112N0750915.1 at Woodgate 
Dug well in sand 
Depth: 31 ft 
Water-table conditions 
Measuring point 1.00 ft 
above land surface 
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Figure 42.--Water levels in wells in unconsolidated sediments in the 
Adirondack province. 
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Figure 43.--Water level in the Woodgate well and precipitation at 
Forestport, 1948-67. 


indicates that recharge, the governing factor, has been nearly consistent 
in this area regardless of the variation in precipitation. 


The annual high-water level in the springs of the 1960 l s (fjg. 43) is 
some 2 to 3 ft lower than that in the early part of the record. Either 
winter recharge in the last decade has not been as great as from 1928 to 
1960, or soil-moisture consumption has increased in summer. The latter 
factor would result in more of the water recharged in the spring being 
used in replenishing the soil-moisture deficiency rather than in recharging 
the ground water. 
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The water-level record of well 433013N0751341.1 (fig. 42), hereafter 
called the " p lantation" well, may illustrate the soil-moisture-replenishment 
factor. The well was constructed in 1965 in a 30-year-old pine reforesta- 
tion plot about 4 mi west of the Woodgate well. The plantation well and 
the Woodgate well are similar in depth, water-table depth, topographic 
situation, and available precipitation. The unused plantation well is in 
fine sand in the forested area, whereas the Woodgate domestic well is in 
coarse sand in grassland with a few hardwood trees. 


The hydrographs of the plantation and Woodgate wells (fig. 42) show a 
good correlation of rises and declines after the March-April 1967 recharge 
period. Before this recharge, the water level in the plantation well 
continuously declined through the winter of 1966-67 in contrast to that 
of the Woodgate well. Precipitation in the years 1963-66 was below normal 
each year. The soi l-moisture deficiency at the " p lantation " site may have 
precluded fall-winter recharge to the water table in 1966-67. The hydro- 
graph for the plantation well indicates a normal fall response in 1967 as 
in the Woodgate well. 


A comparison of the lag and the dampened water-level fluctuations of 
the plantation well with those of the Woodgate well is interesting. The 
I-month lag and halved range of fluctuation of the plantation well probably 
results from the slower ground-water movement caused by the lower permea- 
bility of the finer sand in that well. 


. 


An approximate net recharge for the area around the Woodgate and the 
plantation wells can be determined from the 4-ft average annual water-level 
fluctuation of the two wells. The medium, well-sorted sand aquifer should 
have an effective porosity (total porosity less water volume retained on 
grains by cohesion) of about 25 percent, or a net recharge of about 12 inches 
pe r yea r. 


Cull ings (1938) observed water-table fluctuations in the outwash-delta 
subarea and noted their relationship to high base flow in the small streams. 
His unpublished hydrographs for some dozen wells from.1926 to 1934 correlate 
with each other. During the winter of 1930-31, the water levels did not 
make their usual rise but continued to decline from the normal summer low 
until the end of March. This situation was similar to the one at the plan- 
tation well in 1966-67. Total precipitation in 1930 was only 34 inches and 
in the October-February period was only 8.5 inches. 


Natural discharge of the ground water in the Adirondack province con- 
sists of seepage into lakes and streams, transpiration by vegetation, and 
evaporation from swamps and areas where the water table lies close to the 
surface. 


. 


Knox and Nordenson (1955) showed that annual evaporation from lakes 
averages about 23 inches in the Adirondack province. They also showed that 
annual water loss (precipitation minus runoff) from this region averages 
about 21 inches. If the average ground-water recharge (and equivalent 
discharge) is 12 inches, as shown earl ier, then runoff (without the ground- 
water contribution) is 9 inches or 40 percent of the annual water loss. 
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Total runoff for the Adirondack province was determined in an earl ier 
section to be about 24 inches or 2.12 cfsm annually. The previous surface- 
water analysis of low flow at the 90-percent duration in Adirondack streams 
indicated that ground-water discharge ranged from 0.5 to 1.0 cfsm or 5.5 to 
11 inches. 


. 


The 90-percent data do.not necessarily represent a maximum or an 
average annual ground-water discharge, but they do represent a conservative 
estimate of ground-water discharge. In addition, the computations apply 
.to the drainage area upstream from the stream-gaging site. In most areas, 
the ground-water drainage area probably closely correlates with the surface- 
water drainage basin. However, in the morainal hills and the foot-hills 
subareas, the contributing ground-water basin is usually less extensive 
than the surface-water drainage basin. Low mountains and hills have little 
or no cover of unconsol idated material, particularly the type that would 
contribute ground-water discharge at low streamflow stages. 


Because data on well depths, saturated thickness, and grain size for 
the Adirondacks are scarce, low-flow analysis was used to get an approximate 
ground-water yield without considering temporary withdrawals from storage. 
An estimate of the areal distribution of ground-water yield in the Adirondacks, 
as well as in the rest of the Black River basin, was further refined by corre- 
lating low-flow data to the surficial geology. An area] distribution of 
estimated maximum ground-water yield was prepared (fig. 45) from 50- and 90- 
percent flow-duration figures and 7-day 2-year frequency computations (U.S. 
Geological Survey, unpub1 ished data) for the stations used in this study. . 
The yield of much of the Adirondack province (areas 2 and 3, fig. 45) is 
estimated to be more than 1.0 cfs (0.6 mgd) per square mile from the sand 
and gravel areas and less than 1.0 cfs from the intervening till and bedrock 
areas. 


Some of the ground-water basins within the Adirondack province have 
exceptional, sustained yields. For example, the headwaters half of 
Crystal Creek, east of Lowvil Ie, has a very uniform flow of about 1.5 cfsm. 
(See figure 33.) Measurements of stage indicated that surface runoff was 
negl igible except during spring snowmelt and after heavy rainfall. 


Well yields .--Yields of wells in the Adirondack province generally 
range from 1 to 50 gpm as shown in the well records (table 29). Yields 
depend primarily on the type of aquifer, the type of well, and the topo- 
graphic position of the well. Hence, figure 46 was constructed to show 
the probable potential yields to properly constructed wells in the mapped 
geologic units. 


Ground water is obtained from dug, driven, and drilled wells as well 
as springs. Dug wells are common and are especially good for obtaining 
domestic yields from till. The large diameter of dug wells exposes a large 
area of intake to the water-bearing formation and thus creates an ideal 
condition for collecting slow seepage from aquifers of low permeabil ity. 
The large storage also creates a reserve for the normal intermittent pumping 
of domestic wells. 


. 
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Springs are common and are comparable to dug wells in aquifer charac- 
teristics and yield. In contrast to dug wells, the water-bearing unit of 
a spring intersects the land surface and permits a natural outflow of water. 
Records of springs in the Adirondack province are included in table 20. 


Well yields from the till vary widely, depending on the character and 
the extent of the permeable zones within it. As shown in figure 46, yields 
from till range from 0.1 to 10 gpm. Because yields are small and reconnais- 
sance geologic mapping did not allow time for del ineating till and bedrock, 
the probable yield potential of till and bedrock (igneous and metamorphic in 
the Adirondack province) have been combined in figure 46. 


In recent years, construction of wells in the hard crystalline bedrock 
has increased. Construction by the new rotary-percussion drilling method 
is much more rapid than by the regular percussion method. Wells are drilled 
into the rock until enough water-bearing fractures have been penetrated to 
produce the desired yield. 


. 


Yields of bedrock wells in the Adirondack province generally range from 
1 to 40 gpm, but most yields are under 5 gpm. High yields seem unusual in 
this type of rock, although extensive fracture or joint zones may have been 
penetrated. Fractures are most likely suppl ied with water from the 'immediate- 
ly overlying unconsolidated deposits. Hence, well sites on thinly covered 
rock or on hill tops would generally yield little or no water. In many wells, 
the bedrock water seems to be suppl ied from the overlying material because of 
imperfect seating of the casing into the rock. Therefore, the immediate land 
surface area around these wells must be protected from sources of contamina- 
tion. Igneous and metamorphic rocks are apparently productive anywhere in 
the province, although most wells have to be drilled tc a depth between 100 
and 200 ft to obtain a few gallons per minute. 


The shallow sands of the lowland, particularly northwest of Beaver Falls 
(fig. 46), are included in the 0.1-10 gpm range of yields. Yields from wells 
tapping these thin, fine-grained aquifers are generally less than 10 gpm and 
are seriously curtailed during dry periods in late summer. The low ground- 
water yield (less than 0.25 cfsm or 0.16 mgd) in the lowland is emphasized 
by the low-flow analysis (fig. 45). 


Wells in till, fine sand, and bedrock can be expected to yield only 
0.1-10 gpm (fig. 46). Higher yields are possible but are very unl ikely. 
Domestic supplies from dug or drilled wells or from numerous springs are 
possible almost any place within the Adirondack province. Shallow wells 
or springs on hills are subject to depletion during extended dry periods. 
Therefore, sites low on slopes or with an appreciable recharge area upslope 
are preferable for sustaining ground-water yield during droughts. 


. 


Wells in the extensive deposits of sand of the outwash delta within the 
foothills subarea yield from 1 to 50 gpm. The generally deep aquifers are 
drained by the deeply entrenched, west-flowing streams. A shallow water 
table prevails toward the morainal hills on the east and on the lower slopes 
of the valleys. Fluctuations in the deep water table should be minqr because 
seasonal variations of recharge from precipitation would be damped. Fluctua- 
tions are greater in the shallow sand aquifers (fig. 42), which are more 
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responsive to annual recharge than the deep aquifers. Wells in these 
aquifers should be constructed several feet below the fall low-water level 
to ensure a year-round supply. The sand deposits of the deltas have a great 
potential for artificial recharge. This potential is discussed in the section, 
"Recommendations for use of resource potential". 


The greatest yields (50 gpm) in the Adirondack province are in buried 
glacial outwash, generally coarse sand and gravel. The aquifers are not known 
to be extensive or thick, but properly constructed wells in them should be 
capable of producing more than 100 gpm. Extended pumping of outwash aquifers 
can induce recharge from adjacent streams or lakes if a hydraul ic connection 
exists. Yields are limited only by the transmitting characteristics of the 
least permeable material between the well and the source of recharge. Parts 
of the lowlands section of the province as well as the upper half of the 
Moose River and Beaver River valleys are areas where glacial-outwash aquifers 
occur. However, only part of the lowlands section was mapped (fig. 45) as 
this type of yield unit. The unit was arbitrarily selected as parallel ing 
the river between Greig and Carthage. Very few data on the aquifers in the 
lowlands are available, but those few indicate the potential of buried aquifers. 
Buried aquifers in the Moose River and Beaver River valleys are indicated by 
sparse data and geologic history, but delineation of the aquifer boundaries is 
not feasible. 


. 


The best potential, and least tapped, ground-water sources are the sur- 
ficial sand and gravel deposits in the foothills area and in the northern 
part of the morainal hills. Deposits adjacent to the numerous lakes and 
streams contain permeable materials suitable for induced infiltration of 
surface water through large-diameter wells or galleries. The North Branch 
Moose River near Old Forge, where surface exposures indicate that a large 
deposit of sand and gravel lies adjacent to the river channel, is a typical 
example. 


Water use .--Most of the 1964 ground-water use in the Adirondack 
province was classified "other" (household use beyond municipal suppl ies). 
(See Hamilton and Herkimer Counties, table 1.) Only a few small industries, 
mostly milk plants, used ground water, and only one community, Glenfield, re- 
ported a ground-water source. However, most of the communities that reported 
surface-water sources obtain their water from springs. On the basis of a 
stable population, municipal and "other" uses of ground water in 1968 were 
estimated to be 3 mgd and 1 mgd, respectively. Lowville, the biggest user, 
takes 0.5 mgd from the Crystal Creek basin. About half of this is for in- 
dustrial use, Croghan-Beaver Falls takes about 0.5 mgd from the Black Creek 
basin. 


Appalachian Plateaus Province 


General 


. 


Ground-water occurrence in the Appalachian Plateaus province lends 
itself to discussion by subareas because of the two distinctive physio- 
graphic areas and the lack of significant aquifer systems. For tiis report, 
the province has been subdivided into two subareas: (1) Tug Hill upland, and 
(2) terraces (fig. 3). Consolidated rocks in the terraces and unconsol idated 
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rocks on the Tug Hill upland are the principal sources of ground water. 
The consolidated rocks consist of Paleozoic sandstone, siltstone, shale, . 
and I imestone, and Precambrian igneous and metamorphic rocks. The uncon- 
sol idated rocks consist of glacial deposits of stratified and unstratified 
material, lake deposits, and postglacial alluvium. 


Tug Hill Upland 


Water is available from the unconsolidated deposits on Tug Hill. Sandy 
to shaly till covers most of the area (except the steeper slopes of stream 
valleys and the escarpment facing the Black River). Rocky surficial material 
(stony till) is one of the characteristics of Tug Hill soils and a detriment 
to agricultural development. The unconsolidated deposits contain a water- 
table aquifer that is adequate for domestic and farm supplies. Most farms 
obtain water from old dug wells that are generally stone cribbed and whose 
depths range from 10 to 20 ft. Very little data are available on the water- 
bearing deposits. The log of well 434438N0754324.2 (table 30) near Sears 
Pond shows that thickness of the stony till is 26 ft. 


The bedrock underlying Tug Hill upland yields very I ittle water. 
Little water has been found in the few wells drilled into the siltstone 
and shale of the Lorraine and Utica Shales except at the top of the rock 
where weathering has increased permeability. Records of two deep wells 
(433635N0752530.1, south of Turin, and 434927N0753514. 1, west of Lowville) 
that did not obtain enough water for domestic use provide little insight 
into the reasons for the lack of water. (See table 30.) However, both . 
sites are on the escarpment and have a thin till cover, which are not the 
most favorable conditions for receiving and retaining recharge. 


Several gas-test holes have been drilled on Tug Hill west of Lowvil1e 
(Newland and Hartnagel, 1932, and 1936; Kreidler, 1959). Data on two of 
the test holes have been included in table 29 (434630N0753650.1 and 
435030N0754320.1). The first was one of six holes that produced gas for 
a short time in the mid-1930 I s. Depth of shale and siltstone, which contain 
gas zones, ranges from 600 to 700 ft. The Trenton Limestone and Black River 
Group, also containing gas zones, extend from the shale and siltstone to 
the Precambrian basement rock as much as 1,473 ft below land surface. No 
information on the occurrence of fresh water or the permeabil ity of the 
formations is available. 


In 1961 a test hole was drilled just outside the Black River basin, 
4.5 mi west-northwest of Highmarket, on Tug Hill. According to unpublished 
New York State Geological Survey records, the test hole penetrated the 
entire sequence of sedimentary rock as follows: 


Thickness (ft) 


Depth (ft) 


Formation 


Overburden 
Siltstone and shale 
Shale 
Limestone 
Sandstone, arkosic 
Gneiss 


68 
193 
794 
670 
7 
57 


68 
261 
1 ,055 
1 , 725 
1 ,732 
1 ,789 


. 
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Neutron and gamma-ray logs were run in the water-filled hole after 
drill ing. Although neutron logs are useful for determining the interface 
of fresh water and salt water, this neutron log was inconclusive. The log 
indicated that the water (drilling fluid?) in the hole was more mineralized 
.about 10 ft from the bottom than elsewhere. This extra mineralization near 
the bottom may have been caused by a saltwater zone in the basement rock. 


A porous zone in the limestone from depths of about 1,100 to 1,300 ft 
was indicated by a hole-diameter survey. Within part of the zone, gas was 
noted; but no water was found. Gas is noticeable in most of the water wells 
on Tug Hill. Salt water in the limestone at the base of the Tug Hill escarp- 
ment is discussed under the sect i on, "Wate r qua 1 i ty . II 


Terraces 


. 


The most critical area for ground-water supplies in the Black River 
basin is the terraces subarea where the major agricultural need for water 
occurs. Most of the terraces are devoid of a thick surficial cover of 
unconsolidated deposits, which could provide storage and retard the release 
of water. Bedrock is composed of the thick (some 600 ft) sequence of lime- 
stone beds of the Trenton Limestone and the Black River Group. Underlying 
the limestone in some areas is the Potsdam Sandstone, which crops out in 
only two known sites but which has been found in several deep wells. This 
sandstone overlies the Precambrian crystalline rocks. The sequence of rocks 
is represented by the log of well 434212N0752735.1 (table 30), at Whetstone 
Gulf, and can be seen in creek-bank sections along Roaring Brook and Atwater 
Creek. 


The water-bearing zones of the limestone are not known. Near the well 
cited in the preceding paragraph, the overlying sha1y gravel contains a 
water-table aquifer that yields 10 gpm to wells. In contrast, the limestone 
section of the well produced less than 1 gpm, and the water was saline. The 
drillers l logs for the Black River basin generally do not permit a determina- 
tion of water-bearing zones in the bedrock. Drillers state that the water 
comes from specific zones and not in increasing amounts with depth. This 
seems to be true because the greatest yields are not necessarily from the 
deepest wells. Areal coverage of well data was not adequate to determine 
whether the limestone had greater permeability in some areas than others. 
Generally, solution development in limestone is related to extended exposure 
to the interface of air and ground water, particularly adjacent to streams 
where surface water rich in carbon dioxide percolates into the rock joints. 
The relationship between surface water and a joint system in the Trenton 
Limestone at Copenhagen is illustrated in figure 47. The apparent lack of 
extensive areal development of porous limestone zones is probably related 
to the short period of geologic time in which the limestone terraces have 
been exposed. The narrow band of the limestone unit exposed on the terraces 
between the Black River and the Tug Hill escarpment was probably overlain 
by shales before the Ice Age. 


. 


A further illustration of the tightness of the 1 imestone in the 
terraces subarea is shown in figure 48. A pit or quarry in the Trenton 
Limestone, only a quarter of a mile from a terrace scarp, holds water for 
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Figure 47.--Bed of Deer River at Copenhagen. 
(Note joint and bedding system where solution is taking place.) 


a stock pond. In contrast, solution is evident in a few places where streams 
at low flow disappear underground for short distances. A tributary to 
House Creek, southwest of Glenfield, disappears into the Trenton Limestone, . 
flows under the road and an old railroad bed, and probably enters the bed 
of the deeply entrenched House Creek less than 100 ft away. Sugar River, 
downstream from State Highway 12, loses almost its entire low flow into 
the limestone of the Black River Group and discharges as a distributary 
creek a quarter of a mile downstream. The limestone beds of the subarea 
extend north into the Central Lowland province (to be discussed later), 
where many other examples of solutio
 activity are found. 


The Precambrian crystalline rock have been tapped by a few wells, 
including well 432522N0751444.1 (tables 29 and 30), but the available 
information does not distinguish whether the source of water is the over- 
lying limestone or the granite, or both. 


The only hydrologically significant unconsolidated deposits on the 
terraces are the narrow bands of sand and gravel along the escarpment and 
in the melt-water channels southeast of Watertown. The deposits are 
generally thin, but some wells have penetrated several tens of feet of 
sand and grave 1 . 


The unconsolidated deposits along the Tug Hill escarpment are gener- 
ally poorly sorted, shaly gravel, but those at the base of the limestone 
escarpment are well-sorted sand and gravel. Deposits in the melt-water 
channels are better sorted and are generally much coarser than those 
elsewhere. Coarseness of the deposits in a channel east of Watertown is 
shown in figure 49. . 
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Figure 48.--Stock pond in limestone west of Lyons Falls. 
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Figure 49.--Coarse gravel deposit in a melt-water channel 
east of Watertown. 
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Recharge and Discharge 


Tug Hill upland .--Ground water in the Tug Hill upland is recharged 
by precipitation. The crest of Tug Hill has the highest average annual 
precipitation in New York State, as much as 60 inches (Knox and Nordenson, 
1955). More than half of the precipitation accumulates as snow and is 
available for infiltration in the spring. 


. 


The surficial till of the Tug Hill upland readily accepts infiltration. 
However, the thinness of the till and the poor permeability of the under- 
lying Lorraine and Utica Shales in most of the area allows very 1 ittle 
storage. Soil-moisture capacity is soon reached, and further recharge is 
rejected. Extensive wetlands and slow drying of the cultivated lands 
attest to intake and moisture-retention capacity of the soils. 


Ground water is recharged from snowmelt in the spring and from rain 
in late summer and autumn. One year of water-level records from two 
adjacent, unused, shallow wells northwest of Sears Pond is shown in figure 
50. Recharge in the spring of 1967 was normal, whereas the recharge in the 
fall was probably above normal because summer rainfall was above normal. 


Hydrographs in figure 50 show the relation of water levels in a shal- 
low bedrock aquifer and in a shallow till aquifer. The aquifers tapped 
by the wells (about 100 ft apart) are in hydraulic continuity. The only 
difference in water-level response seems to be a lag in the rise of the 
bedrock water level after rains in the fall. This can be expected because 
of the greater depth and the time it takes for percolation of the recharge . ' 
water to the deeper well. The hydrographs also illustrate the probability 
that bedrock wells, especially shallow ones, receive most of their recharge 
from the land surface in the general vicinity of the well. 


Approximate recharge in the spring near dug well 434438N0754324.1 
(fig. 50) can be roughly calculated from the rise in water level. For an 
assumed effective porosity of 16 percent for the sandy- till and the water- 
level rise of 6 ft in spring, recharge is 11 inches (0.8 cfsm). The 8 ft 
of water-level recovery in the fall of 1967 indicates a recharge of 15 
inches or 1.1 cfsm. 


Approximate discharge from the shallow aquifer also can be calculated 
from the rise in water level. The 10-ft recession of the water level from 
the 1967 peak indicates a 19-inch (1.4 cfsm) net loss of water during the 
April-July period. For the year of record, November 1966 through October 
1967, the net gain of water in the aquifer was about 7 inches. 


Discharge of ground water in the Tug Hill upland was also determined 
by analysis of the base flow of streams (fig. 45). Discharge in the head- 
waters area of Deer River is more than 1.0 cfsm and is comparable to the 
high discharge areas in the Adirondack province. The analysis also shows 
that downstream, and in the lower parts of the upland, discharge of ground 
water is less than 0.5 cfsm. The high-discharge area probably reflects 
the storage capacity of the thicker and more permeable till in the upper 
part of the upland and may also reflect the permeable Oswego Sandstone in 
the headwaters area. The combination of sandy till (derived in part from . 
the Oswego) and the underlying sandstone beds provides a greater storage 
capacity for sustaining base flow than the till and the shale of the lower 
slopes. 
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Figure 50.--Water levels in wells near Sears Pond on the Tug Hill upland. 
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Terraces .--Recharge to the terraces subarea consists of precipitation 
and streamflow. Precipitation generally ranges from 34 inches along the . 
Black River to 46 inches along the base of the Tug Hill escarpment near 
Talcottville. Streamflow off the upland carries runoff from the extensive 
snowpack on Tug Hill and is available for recharge to the terraces. 


Water-table aquifers are recharged during periods of snowmelt and rain 
in the spring. The hydrograph for well 434206N0752734.1 at Whetstone Gulf 
park (fig. 51) illustrates the rapid, nearly 7-ft rise in water level from 
the late-winter trend. This well is drilled into the Utica Shale, but the 
source of most of the water is in the 30 ft of coarse, shaly gravel at the 
mouth of Whetstone Gulf. 


Recharge to the Trenton Limestone is represented by the hydrographs 
of wells 435648N0754506.1, west of Pleasant Lake, and 432ll6N0750736. I, 
southeast of Forestport Reservoir (fig. 51). Both wells are far removed 
from streams and are on nearly flat ground. Recharge, probably through 
surficial sands, is from snowmelt in the winter-spring period and from 
rainfall in the fall. 


Attempts to determine the amount of recharge in the terraces were 
restricted to the unconsolidated deposits. Lack of data on limestone- 
aquifer porosity and areal limits precludes even rough estimates of 
recharge to the limestone. Recharge to the unconsolidated deposits in 
the area of well 434206N0752734.1 at Whetstone Gulf (fig. 51) was estimated 
from the water-level range. Assuming an effective porosity of 20 percent 
for the shaly gravel and a 9-ft water-level rise, the net recharge to the 
aquifer during the winter-spring period 1966-67 is estimated to be 22 inches. . 
This very high estimate for recharge reflects the coarseness of the material 
and the recharge effects of streams disgorging from Tug Hill onto unconsoli- 
dated material. 


Aquifers in the terraces discharge through springs and as seepage 
into the streams. The low-flow analysis (fig. 45) shows that most streams 
draining the terraces yield less than 0.5 cfsm. Ground-water discharge at 
the 90-percent duration level from the terrace area ranges from 0.03 at 
Mill Creek at Lowville to 0.18 cfsm at House Creek south of Glenfield. 
(See table 10.) Discharge is nearly zero cfsm for much of the area 90- 
percent of the time. Dry streambeds after periods of low rainfall are 
common. Stream losses to the limestone are also locally common, but 
whether this is widespread is not known. Flow-duration data for the 10ng- 
term discharge at Deer River (fig. 18) shows that the flow is less than 
0.5 cfsm about 72 percent of the time, even though the stream includes the 
high discharge from the upland. Thus, much of the stream receives little 
seepage of ground water. 


Two small basins within the terraces subarea have ground-water yields 
estimated to be more than 1.0 cfsm. Low-flow analysis and geologic data 
indicate that deposits of sand and gravel provide appreciable ground-water 
storage in the Sugar River and the Alder Creek-Baker Brook basins. (See 
figure 45.) The latter basin is bounded by morainal hills that readily 
accept and transmit water. The Sugar River basin has some permeable 
morainal deposits in the area west of Constableville and some very coarse . 


120 



12 


. 


Well 435648N0754506.1, 2
 miles west of Pleasant Lake 
Drilled well in limestone 
Depth: 85 ft 
Nonflowing artesian conditions 


14 


16 


18 


. 



 
::::> 
I- 
<: 
(:) 
w 
u 
<: 
u... 
cc 16 
::::> 
en 
I 
(:) 
Z 

 18 
3: 
o 
-I 
W 
ca 
tu 20 
w 
u... 
Z 


. Tape measurement 
Miss i ng record 


20 
14 


ui 2 2 
> 
W 
-I 
cc 
W 
I- 24 

 20 


",-" 


/
- 
,
 "- 
.", 
,. 


Well 434206N0752734.1, at Whetstone Gulf Park 
Drilled well in shale 
Depth: 300 ft 
Water from shaly gravel at 30 ft 


Well 432116N0750736.1, 3
 mi les southeast of Forestport Reservoir 
Drilled well in limestone 
Depth: 144.5 ft 
Water-table conditions 


22 


24 


26 
JFMAMJ JASONDJFMAMJ JASONDJFMAMJ JASOND 
1966 1967 1968 


Figure 51.--Water levels in wells on the Black River terraces. 
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alluvial deposits in the valley bottoms. The White River basin of the 
Sugar River basin apparently contributes much of the ground-water yield. 


. 


Subsurface discharge from the terraces and upland out of the basin 
is probably insignificant. Water-level data suggest that ground water 
mqves principally eastward toward the Black River, although there may be 
a component of flow beneath Tug Hill that moves westward to Lake Ontario. 


Well yields .--Yields of wells in the Appalachian Plateaus province 
generally range from 1 to 75 gpm. (See table 29 and figure 46.) Yields 
of less than 10 gpm are generally from the shales and till on Tug Hill, 
although many of the wells in the limestone rocks in the terraces subarea 
also have low yields. The maximum yield, 75 gpm, was from a limestone 
well (435742N0753714.1) near Carthage. 


Yields from dug wells on Tug Hill (about 5 gpm) are satisfactory for 
domestic and farm supplies, and yields from springs are also generally 
adequate for small needs. Available information indicates that large 
yields, more than 10 gpm, on the Tug Hill upland are unlikely. Water is 
infrequently found at depths greater than 200 ft. The top 100 ft of the 
shale seems to be the most permeable part of the bedrock formation. Local 
permeable conditions adjacent to perennial streams may permit yields greater 
than 10 gpm by induced infiltration. Areas of poorly sorted deposits ad- 
jacent to the upper reaches of the Deer and Sugar Rivers, Roaring Brook, the 
two Mill Creeks, and Moose and Whetstone Creeks may permit such infiltration. 


Yields of 1 imestone wells in the terraces vary considerably. Generally, . 
10 gpm is obtainable from wells of 100- to 200-ft depths. To date (1968), 
only a few wells (table 29) have obtained larger yields at depths greater 
than 200 ft. Well 432841N0751928. I (table 29) at Boonville, with a depth 
of 445 ft, produced 50 gpm. More than 400 ft of limestone was exposed in 
the well, but the water-bearing zones were not delineated. In contrast, 
well 434212N0752735.1 at Whetstone Gulf park (table 30) was drilled through 
the entire sedimentary rock section into granite and produced less than 1 
gpm. The best region for high limestone yields is probably that west of 
Carthage, where a 75-gpm well was completed. The surficial beds of limestone 
there are extensively dissolved and may contain more permeable zones than 
those to the south. 


Wells in unconsolidated deposits in the terraces subarea are capable 
of yields of at least 10 gpm. Wells in deposits fronting the Tug Hill 
escarpment (fig. 5) offer a good probability of yields of as much as 50 
gpm because the deposits are coarse, although poorly sorted, and have a 
good source of recharge from runoff from the escarpment. Where these 
deposits are better sorted, yields greater than 50 gpm are possible. 
Potential yields of as much as 100 gpm in the high base-flow areas of 
Sugar River and Alder Creek basins are indicated in figure 46. 


The abandoned melt-water channels skirting the north flank of Tug Hill 
are potentially good sources of water. Well 435706N0755226.1, near Cold 
Creek at Watertown (table 29), yields 75 gpm from a gravel aquifer at the 
outlet of the Rutland Hollow channel (east of Cold Creek). The deposits 
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along the valley walls in these channels contain very coarse gravel 
(fig. 49), but the deposits are thin in the greater part of the channels. 
Yields of 100 gpm or more should be obtainable from large-diameter wells 
or galleries in the shallow aquifers and from drilled wells in the deeper 
channels such as those southeast of Watertown. 


Water use .--The principal use of ground water in the Appalachian 
Plateaus province is agricultural (dairying). Most of the total agri- 
cultural use 1 isted in table 1 (2.82 mgd) applies to this province. 
Boonville, Castorland, and Constableville are the only communities that 
use a ground-water source for municipal supply. Castorland uses a well 
and a spring, Boonville uses about half surface water and half ground 
water from a shallow-well field, and Constableville uses water from a 
spring and a creek. West Carthage has a spring whose water probably 
comes directly through an underground limestone channel to Carthage 
from Pleasant Lake. 


. 


Most of the water supplies for "other" and " es timated-agricultural 
uses" in the Appalachian Plateaus province are derived from wells or 
springs. The most critical area for obtaining water is the Tug Hill 
escarpment area. Springs and ponds are the only supplies for stock and 
domestic uses. There is 1 ittle prospect of deep aquifers in the under- 
lying 1 imestone rocks. The eastern parts of the limestone terraces also 
seem to be critical areas for obtaining adequate yields. In these areas, 
the water table is low because of drainage to the next lower terrace, and 
the deeper beds do not seem to have extensive porosity. 


Central Lowand Province 


General 


Ground water in the lower part of the Black River basin, within 
the Eastern Lake section of the Central Lowland province, is discussed 
in terms of rock units rather than by subareas. The three principal 
aquifer systems are: the sandstone-crystal line (igneous-metamorphic), 
the carbonates, and the stratified glacial deposits. The third of the 
three systems is least significant areally, whereas the first two occur 
throughout the province. 


The ground-water availability map (fig. 46) shows that the highest 
well yields in the basin can be expected in the Central Lowland province. 
Yields are not consistent, however, in place or in the type of aquifer. 
Because of the difficulty in determining water-bearing zones from the 
well data, the entire province has been classed as one unit having well 
yields ranging from 5 to 500 gpm. Low-flow analysis was not feasible 
in this area because of the intermittent flow of the tributary streams, 
but the area contributes little ground-water runoff. (See figure 45.) 
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Sandstone-Crystalline Rocks 


. 


Because of variabil ity in thickness and occurrence of the sandstone 
and the very brief well logs available, sandstone and underlying igneous 
and metamorphic rocks are discussed as one aquifer system. 


Local drillers report that obtainment of large-capacity wells (more 
than 100 gpm) in the sandstone-crystalline aquifer generally requires 
dri 11 ing through 1 imestone beds into 'Igrani te. 11 This seems to be true, 
but the available data do not permit an evaluation of the water-bearing 
zones. Wells are cased only into the first bedrock layer. Fracture zones 
or water-bearing zones are usually not noted, and water cannot be assumed 
to come from the bottom part of the hole. Carefully logged holes and geo- 
physical logging methods are needed to pinpoint the water-bearing zones 
in the sandstone-crystalline aquifer and in the overlying carbonate forma- 
t ions as we 11 . 


Sandstone from the Potsdam Sandstone and overlying Theresa Formation 
is generally not distinguished by the drillers, particularly if the sand- 
stone is reddish, because the Potsdam is a hard dense sandstone composed 
of material originally derived from the underlying igneous rock. The 
Theresa Formation includes sandstone grading upward to dolomite. Ground 
water occurs in the poorly cemented parts of the sandstone and in fractures 
in the entire unit. Occurrence and thickness of the sandstone-crystalline 
unit penetrated by wells in the Dexter-Camp Drum reach of the Black River 
basin are included in logs of the last 18 wells in table 30. 


Aquifer characteristics .--In an observation on the nature of igneous 
and metamorphic rocks, Buddington (1934, p. 174) described rocks that seem 
to have been weathered extensively before having been preserved under the 
Potsdam Sandstone and that "... are thoroughly oxidized, reddened, kaolinized, 
and porous for a depth of 15 feet" beneath a capping sandstone. Elsewhere, 
the "weathered" zones have been removed by erosion, probably by glaciation. 
Hence, the basement-rock complex immediately beneath the sandstone is 
1 ikely a permeable zone and a good aquifer in the Central Lowland province. 
Permeable zones may also be found along contacts of igneous and metamorphic 
rocks or as solution zones within the dominant feldspathic metamorphic series. 


. 


Potsdam Sandstone is composed of in part poorly cemented, medium to 
coarse sand, which is very permeable. The uppermost calcareous sandstone 
beds and the basal beds overlying the crystalline limestones may be the 
zones of greatest ground-water yield. Dissolution of the calcite cement 
in such beds may have increased the permeabil ity. 


Wells yield as much as 350 gpm from the sandstone-crystalline rocks. 
Well 440227N0754007. I (table 30) at Deferiet had the highest yield of any 
well in the entire basin. The log of this well shows that a 9-ft thick, 
water-bearing boulder zone overlies the water-bearing "granite" rock pene- 
trated at 75 ft. This zone is probably the principal water-bearing zone. 
Drawdown of the well was 11 ft after the well had been pumped for 19 hr 
at 348 gpm; specific capacity (yield per unit of drawdown in the pumping 
well) was 31 gpm per foot of drawdown. 
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Well 435828N0755419. I (table 30), in the east part of Watertown, 
also is a good producer. Drawdown of this well was 19 ft after the well 
had been pumped for 24 hr at 200 gpm. Specific capacity was 11 gpm/ft. 
Although sandstone is not listed in the well log, the driller reported 
that the well probably penetrated sandstone at the 300-ft zone before 
penetrating "granite" rock at 310 ft. Evidence of the complexity of the 
bedrock surface and of the interpretation of logs is shown by the report 
(Kreidler, 1959, p. 34) of a gas-test well penetrating the Potsdam Sand- 
stone at a depth of 430 ft and only a quarter mile northeast of the water- 
well site. 


An analysis of data on six wells (one with a yield of 475 gpm), 
just outside the basin, at Camp Drum, aided in an understanding of the 
sandstone-crystal 1 ine aquifer. One well had a specific capacity of 21 
gpm/ft of drawdown, whereas the others had specific capacities less than 
7. A 3.5-hr pumping test was made on one well, and observations were made 
on three others. Transmissivity (T) values derived from standard analyses 
(Brown, 1953) were as much as 525,000 ft 2 /d. Boundary conditions that 
reduced transmissivities to about 433,000 ft 2 /d were noted 20 min after 
the test was begun. These T values for a sandstone-crystalline rock 
aquifer seem fairly high, probably because of the short test. Leakage 
from the overlying unconsolidated deposits may contribute substantial 
water to the pumped aquifer system. 


. 


The village of Brownville has several wells drilled into sandstone, 
two of which have been tested by Hall and Co., Delmar, N.Y. (written 
commun., 1965). Hall and Company reported a specific capacity of 16 
gpm/ft at 300 gpm for well 440022N0755853.2 (table 29). The sandstone 
part of the well is probably the major water producer. A measure of the 
continuity and the response of the artesian aquifer system in the Brownvil1e 
area was determined in the project study by water-level measurements in 
well 440014N0755923.1 (table 29), about 3,600 ft southwest of the village 
wells. An automatic recorder on the wel I showed that the water level began 
to drop 6 min and 40 s after pumping started in one of the Brownville wells. 
Drawdown in the observation well was about 5 ft after 8 hr of pumping. 


Seasonal variation in water level in the sandstone aquifer is i rlus- 
t rated by the hyd rog raph for we 11 4400 14N0755923. 1 (f i g. 52). The 26- f t 
water-level range in 1967 emphasized the extreme effects of no recharge 
during the growing season. According to the village of Brownville's 
water-plant operator, variation in monthly pumpage of village wells is 
not appreciable. The great fluctuation in seasonal water levels indicates 
appreciable recharge during the nongrowing season. Water is probably 
recharged to the north and east of Brownville through the overlying 
1 imestone. The sandstone crops out 7 mi to the northeast of Brownville. 
If the aquifer is recharged there, the water-level fluctuations should 
not vary as greatly as they do unless summer pumpage in the area is 
influencing the levels. 
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Figure 52.--Water levels in wells in bedrock in the lower Black River basin. 


Carbonate Rocks 


Carbonate formations (Black River Group) underlying the Central Lowland 
province contain three distinct units. In addition, remnants of the over- 
lying Trenton Limestone remain in a small area west-southwest from Watertown. 
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The upper unit consists of dark, blocky limestone about 15 ft in 
thickness at Watertown. This unit, which has been exposed to solution 
activity since glacial retreat, forms most of the flat-.ying landscape 
in the province and has been known for its caves for more than a century. 
Perry (1948, p. 165-168) described the historical aspects of the caves 
and noted that most are near the level of the Black River. One cave at 
Glen Park, northwest of Watertown, was large enough to be used for boat 
rides of 1,000-ft distance. The caverns are limited to the upper unit of 
the 1 i mes tone. 


The middle unit consists of thick- and thin-bedded gray limestone, 
cherty in the top and sandy in the lower part (Cushing and others, 1910, 
p. 80)., whose thickness is about 60 ft. In much of the area, this nearly 
impermeable unit acts as a deterrent to recharge from the cavernous unit 
above and as a confining layer for deeper aquifers. 


The lowermost carbonate unit consists of dolomitic beds throughout 
and sandy beds at the base. Its thickness is about 60 ft around Herrings 
(Cushing and others, 1910, p. 69) and is more than 100 ft thick to the 
west and south. This unit provides ground water to many wells in the area. 
The aquifer is under confined conditions because of the overlying dense 
I imestone or because of shale beds within the unit. 


. 


Thickness of the Black River Group carbonate rocks is nearly 300 ft 
in wells west of Watertown, although some overlying Trenton Limestone or 
underlying sandstone may be included. The carbonates thin out east of 
Herrings, where well 440112N0753834.1 (table 30) penetrates only 10 ft 
of I imestone and adjacent wells were drilled directly into the crystal I ine 
rock. 


Aquifer characteristics .--Ground water in the carbonate rocks is 
under both water-table and artesian conditions. Water-table conditions 
are common in the upper unit of the I imestone, where the most extensive 
solution activity has taken place. Hydraulic connection by solution 
openings to the entrenched streams permits rapid drainage and makes a 
shallow water supply unstable. Only where the wells are dril led close 
to and beneath the level of perennial streams are year-round supplies 
assured. 


Deeper zones in the limestone contain aquifers under nonflowing 
artesian conditions. Data to determine specific producing zones are 
inadequate, and depths of wells indicate no consistent pattern. 


P. P. Hudec (written commun., 1967), in an appraisal of ground water 
in Jefferson County, stated: "S ome of the harder 1 imestones and dolomite 
of the carbonate sequence have also yielded appreciable quantities of 
water, one well reporting 185 gpm flow." 


. 


Depth is apparently not critical in obtaining high yields in 1 imestone; 
for example, a yield of only I gpm was obtained from well 435930N0755701.1 
(table 29), west of Watertown and 270 ft in I imestone. In contrast, a 
yield of 32 gpm was obtained from well 440226N0755403. I, a 34-ft well 
northwest of Calcium. Several wells in the limestone have yields of more 
than 300 gpm. 
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Three of the high-yie1d wells in limestone are at Camp Drum. The . 
water-level in well 440245N0754256.1 (table 29), the well nearest the 
river, was measured periodically during the project study. The hydrologic 
response considered typical of the area adjacent to the river from Carthage 
to Dexter is illustrated by a hydrograph for this well (fig. 52). 


In a pumping test of well 440245N0754256. I (in 1943), drawdown of 
the well was 10.3 ft at a pumping rate of 202 gpm; specific capacity was 
20 gpm/ft. A brief pumping test on this well in June 1967 proved the 
hydraulic continuity of the three wells in the vicinity. The test data 
were used in a "straight-line solution" for analyzing aquifer tests 
(Brown, 1953, p. 858). A transmissivity of 1,650,000 ft 2 /d was obtained. 
This high value, although questionable because of the briefness of the 
test, indicates a very porous zone in the limestone in the Camp Drum area. 


A zone (or zones) within the carbonate rocks yield saline water. 
The yield of this zone seems small, but the yield has a deleterious 
effect on the water quality in some areas; for example, at Dexter and 
south of the Black River near Dexter. A more complete discussion of this 
saline aquifer and its effects is given in the section, "Water quality.11 


Stratified Glacial Deposits 


The most significant unconsol idated deposits containing water in 
the Central Lowland province are those of the large "Pine Plains" delta . 
lying generally north of a 1 ine from Carthage to Black River. (See figure 
5). The deltaic deposits contain a water-table aquifer that is tapped by 
many wells between Carthage and Herrings and by several at Camp Drum. 
The aquifer material, generally fine to medium sand, overl ies a silty 
clay sequence in much of the delta. This clay separates the aquifer 
from an underlying artesian system. 


A cross section illustrating the relation of the bedrock and the 
overlying material in the Pine Plains delta (Camp Drum area) is shown in 
figure 53. Descriptive logs of some of the wells and test holes are 
given in table 30. The Black River has entrenched through the deltaic 
deposits and into the underlying 1 imestone. Between Carthage and Herrings 
along State Highway 3, the deltaic deposits fill a bedrock val ley, perhaps 
the ancient Black River channel. Wells are drilled into sands that are 
well below river level. 


Morainal deposits occur west of the Black River between Great Bend 
and Carthage (fig. 5) and in a few hills west of Black River village. 
Most of the deposits are isolated kames and contain ground water that is 
locally tapped by domestic wells. 


Reworked glacial deposits consisting of coarse sand and gravel also 
are important sources of ground water. The northeast-trending valley 
at Calcium contains such an aquifer, possibly of great value. Well 
4401l8N0755052.1 (table 29), at Calcium, 114 ft into sand and gravel, 
apparently penetrates a bedrock channel filled with glacial outwash. 
Another probable channel fill is the area west and southwest of Watertown. 
This area, which seems to be an extension of the bedrock channel, reaches 
southwest out of the basin into the swampy Beaver Meadows area. Although 
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no well data were obtained for the area, topographic and geologic evidence 
imply that unconsolidated material is buried here. . 
The best known channel deposits are southeast of Watertown. The 
deposits, which are extensively excavated between Rutland Hollow and the 
head of Cold Creek, were laid down by melt-water streams pouring over 
the north end of Tug Hill. Thickness of these very coarse deposits is 
probably 100 ft. 


Aquifer characteristics .--The stratified glacial deposits are gener- 
ally fine sands of a few feet in thickness in most of the area. Shallow 
domestic wells are feasible wherever thickness of the material is 20 ft or 
more. Elsewhere, the channel-fill deposits, such as those at Calcium, both 
north and south of the river east of Watertown, and probably southwest of 
Watertown, contain coarser sediments that should yield as much as 100 gpm 
to properly screened wells. Well 435916N0755101.1 (table 29), about 2 mi 
east of Watertown, penetrates one of the channel-fill areas and yields 20 
gpm from gravel at 88 ft. Gravel was also noted in the extensive sand and 
gravel pits southeast of Watertown. Well 435706N0755226. I near Cold Creek, 
66 ft deep, yields 75 gpm from a gravel aquifer. 


Sites along the river or perennial streams are ideal for inducing 
recharge from the streams to the aquifer. Yields are limited only by 
the permeabil ity of the intervening deposits. Specific data on permea- 
bilities are not available, but the small amount of well data imply that 
most of the deposits along streams are probably sand rather than coarse- 
gravel beds. 


. 


The watershed divide of the Black River basin runs through Camp Drum, 
fairly close to the river. (See figure 53.) Thus, much of the extensive 
deltaic deposits 1 ies outside the surface-drainage divide. Three of the 
Camp Drum wells, just north of the divide, pump more than 100 gpm each 
from the water-table aquifer in the deltaic sands. Data from these wells 
were used to extrapolate conditions in the deltaic sand areas in the 
Black River basin. 


Recharge and Discharge 


Aquifers of the Central Lowland province receive recharge from 
precipitation and streams, mainly from September to April when tran- 
spiration and evaporation losses are lowest. 


Between Carthage and Watertown, ground water is recharged at high 
flow by the Black River and by streams north of the river. Elsewhere, 
snowmelt and overland runoff provide the principal recharge as water 
rapidly percolates into the solution openings in the limestone and into 
the coarse sediments. 


Average annual precipitation in the lower Slack River basin is 38 
inches (Knox and Nordenson, 1955). Of that amount, 20 inches is runoff 
and the balance is evapotranspiration. The amount of ground-water recharge 
can be estimated from data obtained from the Camp Drum wells just north . 
of the basin. 
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The water table at Camp Drum is in fine sand 35 ft below land 
surface. Water levels in 1941-42 were 3 to 5 ft below the 1967 level. 
Seasonal variation was about 2.5 ft during 1967-68. Principal recharge 
is provided by snowmelt and spring rains. Assuming a 25 percent effective 
porosity for the fine sand and the approximate seasonal water-level rise 
of 30 inches, the aquifer received 7.5 inches (0.6 cfsm) of recharge. 
This represents about 20 percent of the annual precipitation. No estimate 
has been made of the recharge to the limestone formations because of 
their diverse permeabilities and exposure. 


The Camp Drum water-table wells produce from 100 to 150 gpm with 30 
to 40 ft of drawdown. Thus, the wells have a specific capacity of about 
3.5 gpm per foot of drawdown. 


The direction of natural discharge of the aquifers is north out of 
the drainage basin and west to Lake Ontario. Contours on the artesian- 
pressure or potentiometric surface of the bedrock aquifers are shown in 
figure 54. The genera] northwest gradient represents the regional ground- 
water movement from the Tug Hill upland. Superimposed on this regional 
gradient is the trough created by drainage to the entrenched Black River, 
which creates a local gradient west toward Lake Ontario. 


A rough estimate of ground-water discharge from the drainage basin 
to Lake Ontario, calculated from an assumed permeability of 22,500 ft/d 
for the I imestone, a gradient of I ft per 200 ft from the potentiometric 
map, a thickness of 300 ft for the limestone-sandstone sequence near 
Dexter, and a width of the mouth of the drainage basin ],000 ft, is 
4.5 mgd (7 cfs) for the ground-water outflow at the basin mouth. This 
value is probably high because of the high permeability value applied to 
the entire thickness of the limestone. 


Water use .--Ground-water use in 1964 (table 1) was about 6 mgd; 
nearly 5 mgd was used by industry. On the basis of a stable population, 
ground-water use in 1968 was assumed to be about the same. Most of the 
communities use ground water, or spring sources--Watertown is the principal 
non-user of ground water. (See table I.) 


1 31 



o 
1.0 


:/ 


en 
UJ 
cr: 
I- 
UJ 
:2 
o 
-I 
;;2 
1.0 


o 


A
O 


ex) 
(!) 
(j) 


.
-g 
 


Q) 
a>
;; 

 E._o 
I 5'

"'" 

cQ)"Ca> 
I 5$

> >- 
I u 8.
o
 I ro 
u 1.0 "C 
<::> ._.... 
 ro c 
<::>
o"C
ffi ::J 
It)



c :.8 
I .
 
 (/) Q) 
 c 
c .;; 
 c: E I 'w 
$ CO . '-:- (/) i& 
o Q) -'- 
a..
g5E 

't:c.a 
en
8
 



Q) 
Q)
 
. ro.8 
a>
Q) 


132 


. 


co 
"" 
0"\ 


c 
.- 


II) 
C'tJ 
..c 


L- 
Q) 
> 
.- 
0::: 

 
U 
C'tJ 
- 
ec 


L- 
Q) 

 
o 


Q) 
..r:. 
.j.J 


c 


II) 
L- 
Q) 
I+- 
::J 
0- 
C'tJ 

 
U 
o 
L- 
-0 
Q) 
..c 
Q) 
..r:. 
.j.J 
I+- 
o 
Q) 
u 
C'tJ 
I+- 
L- 
::J 
II) 


. 


u 


L- 
.j.J 
Q) 
E 
o 


.j.J 
c 
Q) 
.j.J 
o 
a.. 
I 
I 


..::t 
LI'\ 
Q) 
L- 
::J 
0) 
lL.. 


. 



. 


WATER QUALITY 


Natural Chemical and Physical Quality 


All natural water contains minerals in solution. Throughout much 
of the hydrologic cycle, water is involved in chemical reactions that 
gradually increase the amoupt of mineral constituents in the water. 
Even precipitation, considered here to be the start of the cycle, contains 
small amounts of minerals derived from dust and chemical vapors in the 
air. These amounts are small, however, compared with the great increase 
in mineral content that begins to take place as soon as the precipitation 
penetrates the ground. 


. 


Identification of the chemical constituents dissolved in water helps 
to identify the chemical composition and the solubility of the material 
through which the water has traveled. In addition, the chemical quality 
of the water is important to the user. Therefore, samples of snowmelt 
representing several overland-runoff sites, surface water from most major 
streams, and ground water from representative wells and springs were 
analyzed. Most analyses included determinations of the concentrations 
of principal cations and anions commonly dissolved in natural water, as 
well as determinations of dissolved-solids concentration, hardness, specific 
conductance, pH, color, and temperature of the water. Two values for 
dissolved-solids concentration are commonly reported for water. The 
residue-on-evaporation method is preferred for water whose dissolved-solids 
concentration is less than 1,000 mg/l. Except as otherwise indicated in 
tables, analyses were done by the Geological Survey, Albany, N.Y. 


The Geological Survey has publ ished an annual series of Water-Supply 
Papers, "Quality of Surface Waters of the United States,11 from 1941 through 
1963, which contains chemical-qual ity, temperature, and suspended-sediment 
data of the water. Each volume represents an area whose boundaries coincide 
with those of certain natural drainage areas. Records for New York are in 
parts I, 3, and 4 of the Water-Supply Paper series. These publ ications are 
available in many large public and university libraries. Data for the 
New York part of the St. Lawrence River basin ar
 in part 4. 


The surface-water-quality records from New York for the 1964 water 
year were released in "Water Quality Records in Connecticut, Maine, 
Massachusetts, New Hampshire, New York, Rhode Island, Vermont, 1964." 
Beginning with the 1965 report and for each year thereafter, the water- 
quality data for New York as well as for each of the New England States 
has been issued annually in individual State reports. The surface-water- 
quality records in the annual State reports will be published in a 
Geological Survey Water-Supply Paper at 5-year intervals. The first 
compilation, however, covers only the years 1964 and 1965. 


. 


Chemical quality of water is changed depending on how the water 
passes through the hydrologic cycle (fig. 6). Rain produces direct 
recharge to surface-water bodies, fast overland runoff to streams, and 
generally slow infiltration to and through the soil to the ground-water 
reservoirs. Direct recharge to lakes and streams provides a minor dilution 
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of the dissolved sol ids concentration of those water bodies. Overland . 
runoff permits a temporary contact of rain or snowmelt with soil particles, 
and, as a result, the dissolved-solids concentration of the overland run- 
off is increased. Precipitation that infiltrates the soil and eventually 
reaches the water table acquires a greater dissolved-solids concentration 
than that of overland runoff. 


Evaporation and transpiration of the soil water increases the 
dissolved-sol ids concentration in the remaining soil water. Rapid 
solution of minerals in chemically active soil zones further increases 
the dissolved-solids concentration. Continued solution takes place in the 
zone of aeration before the water reaches the water table. After water 
reaches the water table and enters the zone of saturation, dissolving 
action generally slows down as the water moves toward its discharge points. 


Ground water that discharges into streams increases the dissolved- 
solids concentration of the streamflow. However, runoff after rainfall 
or snowmelt is so large in proportion to the ground-water increment that 
the dissolved-solids concentration of streams during this period is much 
smaller than during base-flow periods. As runoff diminishes, the ground- 
water influent predominates and thus increases the dissolved-solids 
concentration of the stream. Further increase in dissolved-sol ids 
concentration of streams is caused by biological activity in the streams 
and by dissolving action on the bed and suspended sediments. 


Physical quality of the water also changes during the hydrologic cycle. . 
Temperature of water remaining on the land responds to and soon reaches that 
of the air. Ground water, which is likely to have a temperature about equal 
to the average annual air temperature of the region, exhibits much smaller 
fluctuations of temperature than surface water. Hence, ground-water dis- 
charge to streams during low flow modifies the existing stream temperature. 
Generally, where ground-water discharge is appreciable, summer streamflow is 
cooled and winter flow is warmed. Temperature determinations were made in 
this study to define areas of recharge and discharge of ground water. 


Color can be a significant parameter of surface water. Water that 
remains in relatively stable bodies, such as lakes, ponds, and swamps, 
becomes colored by organic compounds. The most common environment of 
water where color develops is in stagnant, shallow bodies of water 
containing decaying vegetation. Ground water that flows through buried 
vegetation also can take on color. 


Dissolved Constituents and Physical Character of the Water 


Overland Runoff 


Snowmelt was sampled at six sites to determine the chemical qual ity 
of overland runoff. Chemical analyses of the samples are given in table 
21. Two samples were from heavily pastured land, two were from woodland 
terrain, and two were from open cropland. Sampl ing was done to obtain a 
general knowledge of the magnitude of solution activity in representative 
terrains in the basin. Dissolved-solids concentration of rainfall was 
assumed to have been less than 10 mg/l when rainfall reached the ground. 


. 
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One conclusion drawn from the chemical analyses of the snowmelt from . 
the six sites is that dairy-farm pastures contribute a greater amount of 
chemical constituents to the dissolved-sol ids concentration of surface 
water than woodland terrain and open cropland do. The dissolved-sol ids 
concentrations of each of the two samples from the pasture were greater 
than 200 mg/l; the analyses indicate calcium bicarbonate type water. The 
sample from the pasture at Boonville is from a lake-sediment soil (Cline 
and Lathwel1, 1963) overlying 1 imestone, whereas the sample from a pasture 
near the mouth of Swiss Creek is from a finer grained, lake-sediment soil 
overlying crystal I ine rock. 


The next most mineral ized snowmelt sample was the one from open-land 
drainage at Talcottville. A spring (433223N0752203. IS) (table 20), whose 
dissolved-sol ids concentration was 44 mg/l, drains the shallow water table 
at this site and contributes to the runoff sample. The dissolved-solids 
concentration of this runoff sample (91 mg/l) (table 21) may also be partly 
derived from salting of the highway near this site or to ground-water 
seepage from the 1 imestone formations. 


The other three samples had very low dissolved-sol ids concentrations 
(10, 16, and 34 mg/l) and were slightly acidic. They represent overland 
runoff resulting from snowmelt in fore
ted and open land. 


Streams 


Seasonal variations .--Dissolved-solids concentration of streamflow 
increases as the ratio of ground-water to runoff increases. Monthly 
chemical analyses of Black River water at the Watertown gaging station 
have been made since August 1965. Analyses for the 1967 water year are 
given in table 22. Dissolved-sol ids concentration was determined for 
only some of the samples, but specific conductance was determined for 
all of them. Specific conductance is a measure of the ability of water 
to conduct electricity and is directly related to the mineral content-- 
the higher the mineral content the greater the specific conductance. It 
is a convenient measurement by which to determine variations in mineral 
content with time. 


. 


Specific conductance and discharge data for the Black River at 
Watertown, 1956 and 1967 water years, are plotted in figure 55. The 
curves for the 1956 water year are from Mattingly (1961, fig. 7). Corre- 
lation of the two water-year data is fairly good. The inverse relation 
of specific conductance to discharge, as well as the daily variations in 
mineral content, are shown in the 1956 plot. The dissolved-sol ids concen- 
tration ranged from 48 to 94 mg/l (Mattingly, 1961, table 61). Although 
variation of dissolved-sol ids concentration of the Black River at Watertown 
is not great, variation is significant to water-treatment requirements of 
municipalities and industries. 


. 
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Snowmelt period .--Stream discharge is usually maximum during the 
period of spring snowmelt. Overland runoff contributes its discharge and 
dissolved-sol ids load to the streams. Water samples from the main stem of 
the Black River and from most of the major tributaries (table 23) were taken 
during high flow. Analyses show that the dissolved-solids concentrations 
of the streams are generally less than those of the overland runoff, which 
is to be expected because of dilution. The analyses also show that the two 
streams draining the Tug Hill limestone terrain (Deer River at Deer River 
and Sugar River at Talcottville) have about twice the dissolved-solids 
concentration as the Adirondack streams draining igneous-metamorphic terrain. 
Downstream from the Deer River, the dissolved-sol ids concentration of the 
main stem of the Black River reflects the increased dissolved-solids concen- 
tration resulting from contributions of the Tug Hill streams. Plots of 
dissolved-soilds concentrations and major constituents in the Black River 
water at several points (stations) in downstream order show this aspect 
very well (fig. 56). The plots also show that the major increase consists 
of calcium and bicarbonate contributed by the limestone-terrain streams. 
The apparent decrease in dissolved solids (2 mg/I) may be due to the two 
different days of sampling or to degree of accuracy of laboratory deter- 
roinations. 


(/) 
(/) .... 
(/) .... C) 
.... C) 0 
C) (/) 
0 0 
0 .... 0 CD 
I"- C) q 
I"- 0 00 
M" 0 LO or- 
t': as c: 
c: 0 > c: 0 
0 0r- a: 0 - 
- (1) - 
 
ctI c: as 
 
- CD CD 0 C) (/) 
(/) c: > CD (/) 
. > - (1) c: 
(1) > a: 
 "'C c: > (1) s: 
:=0: c: 0) 
(/) (1) as 0: ctI B CD 
> .... (1) OJ C. ..r::. ! 
c: ctI (/) (1) > CD t x 
0 0) 0 (1) ctI 
o :J 0 (5 "'C (1) (1) ctI ctI (1) 
CC(f) 
 c: cc 0 U 
 0 
I I I I I , I I I 
60 



40 
I- 
:J 
c: 
UJ 
a.... 
(f) 

 
« 
c: 
c.9 
3 20 

 


Other 


I. :::::::!!!:::: :::::::1 !'! 1::::1 ,illl::, 
,I:I :::11:11:::::11' !:::: /:/: :::
 ,1::'1': 
 ,/:/1 '::/1/1 IIII!:: 1/111::,1 /:!::: 11:11:1 :II/!!I :::II!I :11/1/ !I:: :/1/: :II/
 


Calcium 
Sodi urn and 
Potassium 
I 
Bicarbonate 


Su I fate 


o 
100 


80 60 40 20 
RIVER MILES UPSTREAM FROM DEXTER 


o 


. 


Figure 56.--Chemical quality of water in Black River at four sites 
during high streamflow, April 4-5, 1967. 
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Streams have their lowest dissolved-solids concentration during the 
period of high discharge from spring snowmelt. The high runoff dilutes 
the low proportion of ground water in the flow. Even so, calculations 
from dissolved-sol ids concentration and stream discharge indicate that a 
maximum of 55 lb of dissolved material pass Watertown each second, or 
2,400 tons each day during the high-flow period. 


Low-flow periods .--Periods of low flow are the most critical for 
chemical quality of streams. The mineral concentration of the water 
increases as the nearly steady ground-water contribution to streamflow 
becomes a greater proportion of the total flow. 


Samples of water were taken at gaging sites on many streams to 
determine the low-flow quality. Generally, the ideal time to obtain 
streamflow that contains no runoff is the time when low flow is at the 
90-percent duration point. Sampling times were not ideal because of the 
short time allotted for sampl ing and the distinctive difference in flow 
durations between the two sides of the valley. However, a representative 
set of samples was collected at the 60- to 98-percent range in duration 
in August 1967. Supplemental analyses for other streams and other times 
were made from moderate flows at 20- to 73-percent durations. Analyses 
for streams draining the Adirondack province are presented in table 24 
and for those draining the Tug Hi 11 upland, in table 25. 


. 


Streams draining Tug Hill had a dissolved-solids concentration 
generally greater than 90 mg/l, whereas those draining the Adirondacks 
had one generally less than 90 mg/l, even at 90-percent duration. The 
data emphasize the qual ity differences between streams on the east and 
the west sides of the river. At low flow, streams west of the Black River 
yield less than 0.25 cfsm of moderately mineralized water. Streams east 
of the river yield from two to four times as much as those on the west 
side but the dissolved-solids concentration of the eastern streams is 
only one-third that of western streams. 


Headwaters of the Deer River have a lower dissolved-sol ids concentra- 
tion than any other stream on the west side of the Black River. The low 
concentration is probably related to shallow aquifers in the thicker till 
deposits and the sandier shales and siltstone in this part of the upland. 
Dissolved-sol ids concentration of the streams gradually increases downstream 
as ground-water inflow from 1 imestone formations is added. However, the 
concentration near the mouth of the Deer River is appreciably less than 
that of other streams, except Roaring Brook, on the west side of the basin. 
Both Roaring Brook and the Deer River head in the same terrain and have 
specific conductances of about 150 
mhos/cm compared with an average of 
about 250 
mhos/cm for other west-side streams. 


. 


The dissolved-solids concentration of the Black River at Watertown, 
about 100 mg/l on July 26-27, 1967, represents the net effect of the 
blending of water from the upstream tributaries. The dissolved-solids 
concentration of 119 mg/l on July 19, 1967 (table 22), the highest during 
the year, indicates that the dissolved-sol ids load carried by the Black River 
past Watertown during low-flow periods in summer is 95 lb/s, or more than 
4,000 tons/d. The relation of dissolved-solids concentration to discharge 
at both high and low rates indicates that for a 100-percent increase in 
discharge there is a 20-percent increase in dissolved solids concentration. 
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Physical-quality variations .--Data on the Black River at Watertown 
for the 1956 water year showed that units of color of the water ranged 
from 12 to 38 (u.s. Geological Survey, 1960). The color of water is 
compared to that of colored glass disks that have been calibrated to 
correspond to the platinum cobalt scale of Hazen (1892). Water having 
a color of 15 or more units is objectionable for human use (U.S. Public 
Health Service, 1962). Color in water used by the papermaking industry 
is critical and in municipal suppl ies is displeasing, if noticeable. As 
shown in table 22, units of color of Black River water reached a high of 
48 on July 19, 1967. 


Water temperature has been measured daily on the Black River at the 
Watertown municipal powerplant since July 1962, on the Beaver River at 
the Moshier Falls powerplant since October 1948, and on the Independence 
River at Donnattsburg from September 1956 to August 1958 and since August 
1959. Monthly average temperature records for each of the three streams 
for the 1967 water year are plotted in figure 57. Temperatures of Black 
River at Watertown and of Beaver River at Moshier Falls are averages of 
daily morning readings inside the water-treatment plant and at the outlet 
of the powerplant l s tailrace, respectively. Temperatures of Independence 
River at Donnattsburg are averages of the mean daily maximum and minimum 
temperatures taken from a recorder chart. Maximum water temperatures for 
each of the summer months are also given in figure 57. Because there is 
no known regulation of the Independence River, temperature of the river 
are assumed to represent natural conditions. Beaver River has the smallest 
temperature range, owing to the modifying influence of Soft Maple Reservoir 
and perhaps the powerplant. Warming effects of the numerous impoundments 
on the lower reach of the river are reflected in the Black River plot. 
Summer water temperatures above 68°F (20°C) are particularly undesirable 
because they encourage biological growth. 
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MAX. DAILY TEMP. 
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Figure 57.--Month1y average temperatures (curves) and maximum daily 
temperatures (June-August) of three streams during 
the 1967 water year. 


. 


148 



. 


Ground Water 


Chemical quality of ground water from wells and springs is as dis- 
tinguishable by areal or geologic distribution as are the low-flow chemical 
characteristics of streams. East of the Black River, ground water with a 
low dissolved-solids concentration (less than 100 mg/l) is prevalent; west 
of the river, more than 100 mg/l is common. High iron concentration (more 
than 0.3 mg/l), east of the river, and high chloride concentration (more 
than 250 mg/l) and relatively hard water (hardness more than 120 mg/l), 
west of the river, are the most serious local water-quality problems. 


. 


Representative wells and springs were sampled to obtain a general 
knowledge of the chemical quality of the ground water in the various aquifer 
systems. Where specific quality problems were noted, additional wells. were 
sampled. For some wells and springs, where variations of quality with time 
were noted or suspected, repeat samples were taken in an attempt to determine 
magnitudes and causes of the variations. Analyses of samples from 29 wells 
are given in table 26, and analyses of samples from 8 springs are given in 
table 27. Physical descriptions of the springs and wells are in tables 20 
and 29, respectively. 
I 
Chemical quality of ground water in the Black River is described for 
the following aquifers: glacial or unconsol idated deposits (sand, gravel, 
or till), crystal1 ine (igneous and metamorphic) rock, carbonate, sandstone, 
and shale. In addition, highly mineralized water (dissolved-solids concen- 
tration greater than 1,000 mg/l) and high fluoride water (fluoride concen- 
tration greater than 1.0 mg/l) are discussed separately because their source 
cannot readily be identified with a particular aquifer. 


Glacial deposits .--Unconsol idated deposits of glacial till, sand, and 
gravel overlying the bedrock of the basin receive recharge directly from pre- 
cipitation, which probably has a dissolved-solids concentration less than 10 
mg/l. Thus, deposits that receive precipitation and readily transmit water 
should have water containing few dissloved sol ids. The deeper or thicker 
the deposits, the greater is the dissolved-sol ids concentration of the water. 
Ground water that is transmitted from bedrock to unconsol idated deposits 
usually has a greater dissolved-solids concentration than that recharged 
directly from precipitation. 


. 


Dissolved-solids concentration of water from wells (table 26) and 
springs (table 27) known to be only from aquifers in the glacial deposits 
ranged from 34 to 108 mg/l. (Aquifer designations for wells and springs 
are 1 isted in tables 20 and 29.) Water from the deepest well (221 ft) 
sampled (434631N0752554.1, near Lowville) had the maximum dissolved-solids 
concentration; water from three springs had a dissolved-sol ids concentration 
of 34 mg/l. Streams draining glacial deposits had good quality water at 
low flow. Variation in dissolved-sol ids concentration also reflect the 
variation in physical properties of the glacial deposits. The dominant 
mineral in the deposits east of the Black River is quartz, which is not 
readily dissolved by percolating water, whereas the dominant mineral in 
the d
posits west. of the river is calcite, which is more readily dissolved. 
Thus, ground water in glacial deposits east of the river has a lower 
dissolved-sol ids concentration than that west of the river. 
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Table 26.--Chemical anal y ses of g round water from selected wells in the Black River basin 
(Analyses by U.S. Geological Survey) . 
SPE- 
CIFIC 
CON- MAG- SODIUM 
DATE DUC T- MAN- CAL- NE- PLUS 
OF ANtE SILICA IRON GANESE CIUM SlUM SOD IUr
 POTAS- 
LOCAT ION S AM Pl E IMICRO- I SI 02) ( FE I I MN) ICA) IMG) (NA) SlUM 
MHOS) I MG/L) IUG/ LJ I UG/L) I MG/ l) I MG/L) IMG/l) IMG/l) 
432455N0751329.1 01-30-68 370 12 1100 30 66 8.7 5.0 
432639N0750529.1 07-09-56 117 11 160 0 16 1.4 6.4 6.4 
107-25-61 106 9.2 1200 15 .4 6.0 6.0 
07-14-64 104 8.5 230 10 15 .6 5.1 5.1 
107-27-67 105 7.8 "20 "100 15 .8 6.2 6.2 
432655N0752047.1 02-01-68 313 9.1 3.5 .8 67 
432745N0752028.2 03-07-67 252 5.7 ",3 450 " ,4 18 0 47 2.0 2.0 
433422N0751511.1 08-01-67 66 14 10000 250 
433422N0751511.2 08-01-67 116 7.2 180 70 
433946N0750403.1 10-25-66 46 5.8 " 40 " 30 4.7 .8 1.2 
434206N0752734.1 05-24-67 2230 28 12 403 
434212N0752735.1 06-02-67 14900 3.7 250 190 548 330 2360 
434319N0752611.1 09-28-67 736 7.5 20 20 4.2 2.1 148 
434528N0744728.1 02-01-68 156 16 21 3.9 3.2 
434602N0744904.1 02-01-68 138 20 330 10 16 3.3 3.4 
434631N0752554.1 06-20-68 177 9.3 100 10 9.1 2.0 26 
435101N0753719.1 06-15-61 348 6.1 1300 63 3.4 2.4 
435312N0753406.1 01-30-67 1670 7.4 90 120 18 34 243 
435319N0753045.1 08-10-67 621 10 43 10 -66 
435326N0750208.2 02-07-68 50 17 430 20 4.7 1.3 3.4 
435552N0753531.1 12-06-67 536 6.4 87 6.2 16 
435706N0755226.1 08-03-67 401 4.9 " 0 68 9.9 3.7 
435818N0755252.1 10-27-55 474 4.9 5100 0 43 10 37 
435944N07601
.1 02-23-68 698 9.9 75 23 40 
06-18-68 860 
440022N0755853.1 10-08-65 3500 2'00 
440022N0755853.2 10-12-67 533 6.2 10 50 84 8.4 9.7 . 
440036N0760153.1 03-09-67 1720 104 33 203 
09-26-67 3800 
01-31-68 750 
03-26-68 827 
06-19-68 726 

036NO 
 05-02-67 2770 11 220 40 160 46 330 
08-22-67 2180 
09-26-67 2740 
01-31-68 838 " 
440041N0760221.1 10-27-55 580 10 30 0 86 11 10 
06-21-67 714 150 60 108 13 23 I 
01-31-68 551 
440245N0754256.1 05-31-51 182 9.2 80 21 7.0 2.9 
I '() 'it vf'\ 07-06-53 165 9.3 110 21 5.5 1.9 
',a.A"""
et ., 12-08-58 194 7.8 30 0 23 6.7 6.4 
03-26-68 171 8.8 20 30 19 5.4 2.5 
440245N075 t 4308.1 05-31-51 157 8.3 100 18 7.9 1.2 
'AMP 1) V
 04-23-53 162 6.8 0 19 6.2 3.6 
()J tJj I L 07-07-53 176 7.6 80 19 8.6 5.4 
11-13-61 161 7.4 190 17 6.6 3.7 
06-20-68 197 8.1 10 10 18 5.9 7.8 
440247N0754313.1 05-31-51 180 9.2 140 17 7.7 4.4 
04-23-53 204 7.8 0 20 6.9 12 
G..... M P fJ (It....... 07-06-53 173 8.2 460 17 7.2 7.9 
we \\ ::tt II 01-12-61 284 8.1 360 200 22 8.0 21 
06-19-68 172 8.0 20 40 16 5.4 5.6 
1Chlorinated supply. 3 Concentrat i on of sample collected on 08-08-67 was 20 jJ.g/l. 
"In solution when analyzed. 4 Concentration of sample collected on 08-08-67 was 180 jJ.g/l. 


. 
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. 
DIS- DIS- 
SOLVED SOLVED NON- 
PO- SOL IOS SOL I DS CAR- 
TAS- 8ICAR- CHlO- FlUO- (SUM OF (RESI- HARD- BONA TE 
SlUM BONATE SUl FATE RIDE RIDE NI TRA TE CONS TI- DUE AT NESS HARD- TEMPER- 
( KI IHC03 I (S04, (ClI (F) (N03) TUENTS) 180 C) (CA,MG) NESS ATURE 
( MG/lI (MG/l) IMG/l I ( MG/lI (MG/l) I MGI LI ( MGI LI ( MGI LI (MG/l) (MG/lI PH <DEG F I 
.5 214 19 5.9 .4 .0 220 201 25 7.8 
.0 48 8.8 4.6 .7 3.4 76 75 46 6 7.4 63 
.0 45 9.6 2.1 .7 .1 65 64 39 2 7.8 55 
.0 45 9.2 2.3 .6 .1 63 63 40 3 7.6 64 
.0 49 9.9 1.6 .5 .1 66 66 40 a 7.9 61 
1.9 99 19 1.0 .6 .5 152 7 a 9.3 
.5 134 18 .8 .1 .3 142 151 125 15 7.4 45 
4.8 .0 47 28 7.2 58 
8.5 .0 77 54 7.4 50 
.3 7 11 .0 .2 1.7 29 37 14 9 6.4 
4.8 188 4.1 602 .1 120 a 7.4 
31 74 28 5530 1.3 2.1 8890 9050 2730 2660 7.2 51 
24 234 9.9 104 5.4 .0 427 425 19 a 8.4 55 
.5 84 6.5 1.8 1.0 .0 95 10 1 68 a 7.6 
.4 71 6.5 2.8 .3 2.4 90 54 a 7.5 
1.4 78 14 6.0 2.3 .2 108 108 30 a 7.6 
1.1 177 22 5.0 .0 6.1 196 210 171 26 7.0 
8.6 360 12 311 1.4 .0 814 940 185 a 7.6 
2.8 146 12 110 2.5 .1 328 348 148 28 7.8 
.6 30 2.5 1.2 .3 1.0 47 43 17 a 7.2 
5.0 ' 258 27 18 .2 20 313 318 243 31 7.8 
1.5 218 20 6.3 .0 2.3 223 242 207 28 7.9 4t1 
2.6 216 32 .3 1.1 149 a 7.5 49 
3.5 320 33 55 .7 .3 397 403 284 22 7.9 
324 36 95 310 44 7.9 
245 10 .0 246 7.1 
. 2.1 266 50 14 .1 . 1 306 256 244 26 8.0 49 
298 86 360 1010 395 151 7.6 49 
1080 880 49 
61 361 7.7 
93 
52 8.2 49 
7.6 268 80 716 .4 .0 1490 1660 588 369 7.6 41:1 
550 580 
710 720 49 
54 321 7.9 
2.2 263 17 .0 13 260 44 7.7 49 
295 56 52 .2 .3 459 323 81 7.9 49 
40 268 7.7 
70 18 5.6 .2 3.7 120 81 24 8.0 47 
61 18 2.4 .1 8.5 102 75 25 7.6 
83 20 5.0 .1 2.8 113 85 17 7.5 47 
.5 74 12 3.0 .2 3.9 91 112 70 9 7.9 
72 18 1. a .2 .4 92 77 18 8.2 4J:1 
72 20 1.1 .3 .8 102 73 14 8.0 4R 
79 23 3.0 .1 1.8 115 83 18 8.0 49 
71 17 1. a .2 .0 89 70 11 7.8 48 
.6 80 16 5.0 .4 .9 102 120 69 4 7.6 48 
65 16 9.0 .2 .6 107 74 21 8.1 49 
66 27 15 .4 .3 133 78 24 8.0 48 
68 22 6.3 .4 .8 106 72 16 8.1 47 
66 24 37 .5 .7 158 88 34 7.9 47 
.8 64 18 6.0 .4 .5 92 105 62 10 7.7 49 


. 
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Iron and manganese concentrations are the only critical water-quality 
problems of the glacial-deposits aquifers. Iron concentration ranges from 
zero to 10 mg/l. Water having an iron concentration of more than 0.3 mg/l 
will cause a reddish stain on porcelain fixtures and clothes exposed to it 
and also will have a bitter taste (U.S. Public Health Service, 1962, p. 42). 
Manganese content ranges from zero to 0.25 mg/l. A manganese concentration 
of only 0.05 mg/l can form a nearly permanent blackish stain on porcelain 
and clothes. Only two wells had manganese concentrations of more than the 
0.05 mg/l maximum standard recommended by the U.S. Public Health Service 
(1962), but five had iron concentrations of more than the 0.3'mg/l maximum 
standard for iron in drinking water. Well 433422N0751511. 1 (about 6 mi 
east of Port Leyden), a 10-ft dug well in sand, had an iron concentration 
of 10 mg/l and a manganese concentration of 0.25 mg/l. The owner reported 
that the quality of the water had gradually worsened during a period of 
several years. A 43-ft replacement well drilled into the underlying 
crystalline rock produced water with an iron concentration of only 0.18 
mg/l and a manganese concentration of 0.07 mg/l. Although the bedrock well 
probably receives recharge from the overlying sand, iron and manganese are 
probably removed by filtration and (or) adsorption as the water moves down 
to the bedrock. 


. 


Igneous and metamorphic .--Chemical analyses of water from four wells 
(433422N0751511.2, 433946N0750403.1, 434528N0744728.1, and 435319N0753045.1) 
drilled through unconsolidated deposits into igneous and metamorphic rocks 
in the Adirondack province are included in table 26. Because these types 
of rocks usually depend on near-vertical fracture systems to receive and 
transmit water, the ground water has generally passed through the overlying 
deposits or soil zone. In addition, seating well casings into the rock to 
prevent downward leakage of surficial water around the casing is difficult. 
Hence, chemical qual ity of the water usually resembles that of water in the 
overlying deposits. 


Three wells in crystall ine rocks in the eastern part of the Adirondack 
province had dissolved-solids concentrations of 37, 77, and 101 mg/l (wells 
433946N0750403.1, near Thendara; 433422N0751511.2, east of Port Leyden; and 
434528N0744728.1, at Inlet, respectively, in table 26). The low mineral 
concentration indicates that the water is "fresh" and has not been in 
contact with the rocks very long. The 37-mg/l dissolved-solids concentration 
is not much greater than that for rainwater or snowmelt runoff (22 mg/l) from 
the same area. (See analysis for Woodland near Thendara, table 21.) Precipi- 
tation in the area of the three wells directly recharges crystalline rocks 
through a thin soil zone. Hardness of water in the wells ranged from 14 to 
68 mg/l. Relative hardness of water is commonly described as follows: zero 
to 60 mg/l, soft; 61 to 120 mg/l, moderately hard; 121 to 180 mg/l, hard; 
and greater than 180 mg/l, very hard (Durfor and Becker, 1964, p. 27). 


. 


The chemical analysis of water from well 435319N0753045.1 (table 26), 
at Castorland, differs considerably from that of water from the other wells 
in the Adirondack province. Dissolved-solids (348 mg/l), hardness (148 mg/l), 
sodium (66 mg/l), and chloride (110 mg/l) concentrations for this well are 
considerably higher than those for the other three wells. The well was 
cased into and derives water from the crystalline rock. However, dissolved 
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chemical constituents indicate that some water is coming from a carbonate 
source. The well is at the base of a limestone escarpment and was probably 
drilled alongside the buried part of the escarpment for some 100 ft. Hence, 
water moving out of the limestone could be recharging the crystalline rock 
at the well site. Recharge from unconsol idated deposits in the Black River 
flood plain during pumping is also a probability. Thickness of the deposits 
is at least 100 ft on the flood plain, only 200 ft east of and 20 ft lower 
than the well site. The water is hard, but relatively softer (hardness of 
148 mg/I) than normal basin 1 imestone water (hardness of 200-300 mg/l). Chlo- 
ride and fluoride concentrations are unusually high for area ground water. 
Fluoride is more likely derived from crystalline rock than from limestone. 
Occurrence and effects of fluoride water are discussed in a later sub- 
section, "Fluoride water." The 110 mg/l chloride concentration of well 
435319N0753045.1 (table 26), which possibly indicates contamination from 
an underlying sal ine zone, is discussed in the section, "S a l ine water. 11 


. 


The problem of determining the source of water in formations of the 
Black River basin is illustrated by the chemical analyses of water from the 
four wells already identified in this section. Inadequate data on subsurface 
conditions at most uncased rock wells led to use of graphical representation 
of ground-water chemical analyses as a tool in estimating sources of water. 
One graphical method used was the Stiff pattern (Stiff, 1951). The patterns 
provided a useful identification of water type and a means of correlation, 
but they are not presented in this report. Another graphical method used 
for interpretation was a plot of the percentage composition of the chemical . 
constituents of all analyses on a "Piper" diagram (Hem, 1959, p. 182). This 
type of plot also is a useful tool in comparing similar chemical types of 
water and mixtures of water from two or more sources (Hem, 1959, p. 184). 
The Piper plot was most useful in interpreting the limestone- and the saline- 
aquifer systems discussed in the sections, "Carbonate rocks" and "Saline water." 


The chemical analysis of water from well 434319N0752611.1 (table 26), 
southwest of Glenfield, showed that the water had peculiar properties for 
a supposedly 1 imestone well. A hardness of only 19 mg/l (extremely soft), 
a fluoride concentration of 5.4 mg/l (the highest measured in the basin), 
and low calcium (4.2 mg/l) and magnesium (2.1 mg/l) concentrations indi- 
cated that the water was not likely to be entirely from a limestone aquifer. 
Projection of the crystalline-rock contact from surficial and subsurface 
geologic data indicated that crystal1 ine rock was probably near the bottom 
of the 352-ft well. The high fluoride concentration indicates that the 
water has most 1 ikely been in contact with igneous rocks. The extremely 
soft water probably resulted from ion exchange of the calcium by sodium. 
The Stiff pattern for the water analysis indicated that a saline aquifer 
was contributing some water to the well. 


Carbonate .--Of the aquifers in the Black River basin, the carbonate 
aquifers contain 8round water with some serious problems of chemical qual ity. 
Moderate to high hardness in most of the area can be tolerated, but excessive 
mineral ization in some areas makes the water unfit for domestic and most 
other uses. Chemical analyses of water from 15 wells in 11imestone" are in- 
cluded in table 26. (Aquifer designation for wells are listed in table 29). . 
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Previous analyses as well as more recent ones for some of the wells are 
included to show changes in quality with time. Repeat samples from some 
wells were analyzed where high-mineral concentration indicated a problem. 


Analyses of water with no unique problems show that the dissolved-solids 
concentration ranges from 220 to 940 mg/l. The U.S. Publ ic Health Service 
(1962) recommends a maximum dissolved-solids concentration of 500 mg/l for 
taste and potability requirements, but water with a dissolved-solids concen- 
tration of as much as 1,000 mg/l is acceptable where better water is not 
available. Hardness of the limestone water ranged from 149 to 284 mg/l 
(hard to very hard water). Serious scale problems in hot-water systems can 
be caused by water of this hardness. Chloride concentration ranged from 
5.0 to 311 mg/l. The maximum value possibly represents a "unique" area as 
is discussed in the section, "Saline water." A chloride concentration of 
more than 250 mg/l is noticeable to the taste (U.S. Public Health Service, 
1962) and is undesireable for human consumption. 


. 


Quality of water from the limestone aquifers west of the Black River 
is variable. Major causes of variability are the rapid recharge of pre- 
cipitation and runoff water to shallow zones and the proportion of saline 
water in the deeper wells. The Stiff-diagram analysis showed some of these 
variations. For example, analyses for the last three wells in table 26 
(wells at Camp Drum, near Great Bend) show the effects of recharge of Black 
River water through the limestone aquifer into the wells. The wells produce 
water whose hardness is remarkably low (62 to 88 mg/l) for limestone water 
in the Black River basin. Stiff patterns for the water resembled those of 
the glacial-deposit aquifers and impl ied that freshwater is diluting the 
1 i mes tone wate r. 


The high (more than 100 mg/l) concentrations of sodium and chloride 
were most notable for water in wells 434206N0752734.1, 434212N0752735.1, 
and 434319N0752611. 1, south of Lowvil1e, and in the Village of Dexter wells 
440036N0760153.1 and 440036N0760153.2. Lesser concentrations of these two 
ions are found in most of the other wells in limestone, as well as in some 
of the wells in glacial deposits mentioned previously. The highest of the 
three sodium and chloride concentrations are discussed in the section, 
"S a l ine water." 


Water in well 435312N0753406. I (table 26), south of Denmark, also 
had high concentrations of sodium and chloride, but its chemical analysis 
differed from those for the five wells discussed in the preceding paragraph 
in that its calcium-magnesium ratio was about 1 to 3. The ratio of calcium 
to magnesium in four analyses was 1 to lor slightly greater. The 1 to 3 
ratio indicates that the water has contacted a magnesium mineral; for example, 
sil icates or dolomite. (Dolomite is a carbonate rock containing a larger 
proportion of magnesium than that in limestone.) Dolomite beds have been 
noted in the carbonate-rock sequence, especially in the Black River Group 
(Cushing and others, 1910). A calcium-magnesium ratio of 1 to 3 is ap- 
proaching that (1 to 5) of sea water. Although sea-water contamination is 
not suspected here, this aspect is discussed in the section, "S a l ine water." 


. 
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Sandstone .--The ma.in well of the vi llage of Dexter, well 440041N0760221.1 . 
(table 26 ) , taps a sandstone aquifer. A well across the Black River from 
Dexter at the Watertown Municipal Airport is open to both the limestone 
aquifer and the sandstone aquifer (well 435944N0760122. 1). These two wells 
were the only sandstone wells sampled. The two analyses indicate that this 
aquifer produces water of good qual ity. However, in terms of the hardness 
scale by Durfor and Becker (1962), the water is very hard. Both wells had 
water whose dissolved-solids concentration was lower than that of water in 
the other two Dexter wells, but their Stiff-diagram patterns indicated that 
a saline-water zone may be contributing poor-quality water. Two analyses 
of water from the airport well show that the water has a higher c
loride 
concentration during the summer than during winter. A small quantity of 
saline water probably comes from the overlying limestone, although sal ine 
water above freshwater is rare. The saline water occurrence is noted in 
the section, "Saline water." 


Further evidence of good-quality water from the sandstone is available 
in chemical analyses on the Camp Drum water supply (U.S. Geological Survey 
unpublished data). Wells drilled just outside the Black River basin into 
"sand rock" produce good-quality water with an iron concentration of less 
t h a nO. 3 mg / 1 . 


Shale .--Wells obtaining water solely from the shale of the Tug Hill 
upland are scarce. Only one well (432655N0752047.1, table 26) that seemed 
to be representative of the shale aquifer was sampled. The well is just 
outside the basin on Jackson Hill southwest of Boonville. Completed at . 
a depth of 171 ft in the Utica Shale, the well was sampled to compare the 
quality of its water with that of water from the nearby village of Boonville 
well system (well 432745N0752028.2, table 26), which taps weathered or 
broken shale near the surface. Comparison of the analyses shows that the 
chemical quality of Utica Shale water differs from that of Boonville water 
and, in particular, is much softer. The Boonvil1e system probably receives 
most of its water from an overlying sand. 


Reports by owners of wells drilled into or through the shale on the 
Tug Hill upland between Constableville and Copenhagen indicate that water 
obtained from the shale has objectionable taste or odor from gas. As noted 
earl ier, near-commercial quantities of natural gas have been found by gas 
wells drilled in the shale and underlying limestone on Tug Hill. Owners of 
successful water wells in the shale have to consider the hazards of ignition 
of the gas in unventilated pump houses, as well as the undesireable taste 
and odor effects of the gas. 


Saline water .--Ground water containing excessive chloride (more than 
250 mg/l ) is a problem in an area west of Watertown, particularly Dexter 
(Jefferson County Rural Resource-Water Subcommittee, 1955, p. 3). The 
"sal ine-water 'l area is confined to the Dexter area north of Black River 
and to the Watertown Airport-State Highway 12F area south of the river. 
Elsewhere in the basin, occurence of sal ine water at shallow depths was 
apparently not noted until this study revealed it in wells in the area 
from Denmark to Whetstone Gulf. In table 26, sal ine water is indicated 
by concentrations of chloride of more than 500 mg/l. . 
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Saline water was npted before 1900 in drilling tests for oil and 
gas on the west side of Tug Hill (Orton, 1899, p. 458) and in Watertown 
(Kreidler, 1959). It has also been found in deep water-well drilling on 
Dry Hill, south of Watertown, (U.S. Air Force, unpublished data). The 
origin of saline water must be known before the probable areal distribution 
and the effect of saline water on the freshwater resources of a basin can 
be evaluated. 


The saline water may have originated in several ways: 
(1) It is almost always found in deeply buried marine rocks such as 
1 imestone, where it is a remnant of the ori,ginal sea-water envi ronment. As 
these buried marine rocks are brought closer to the land surface by geologic 
processes, circulating, fresh ground water can flush out the saline water. 
(2) Saline water also can be derived from evaporite deposits of salt 
or gypsum, not known to be in the Black River basin but common in the 
western part of New York. 
(3) Another source of saline water may be marine inundation associated 
with the Ice Age. A marine embayment extended up the St. Lawrence River 
at least as far as Ogdensburg, 75 mi northeast of Watertown (Geological 
Society of America, 1959). Early geologic investigators believed that 
the sea, called the Gilbert Gulf, came inland to the Watertown area at 
the present elevation of about 390 ft (Cushing and others, 1910, p. 137). 
Recent investigators (Hough, 1958, p. 203) state that the ancient Lake 
Ontario and the seas were one embayment. 


. 


The most reasonable explanation for saline water in the Black River 
basin seems to be that it resulted from the original deposition of marine 
sediments. Saline water at shallow depths in the limestone rocks may be 
related to time and permeability. The sedimentary rocks have been tilted 
southwest through long geologic time, including the several hundred feet 
of "rebound" since the Ice Age. This raised rel ief should have permitted 
the original saline water to drain and be flushed out of the upland. The 
low pe rmeab i 1 i ty of the' unexposed 1 i mes t'one may have i nh i b i ted such d ra i nage. 
Only near-surface zones along the escarpments and on the benches have been 
"flushed out" by circulating ground water as solution activity increased. 


Saline water occurs in the 1 imestone or in deeper rocks west of the 
Black River in the main part of the basin and near the mouth of the river, 
probably in a low-permeability zone that contributes very little water to 
wells. Most of the wells obtain water from a freshwater zone in surficial 
deposits or the uppermost limestone beds. Data supporting this conclusion 
were gathered from the village of Dexter and the Watertown Airport wells 
in the high-salinity area near the mouth of the basin. Several water 
samples were taken from three Dexter wells (table 29) and partial analyses 
were made to determine variations in chloride concentration with time (fig. 
58). The sparse data necessitated the following general appraisal of the 
conditions. 


. 


During the winter period of high ground-water level, when there is 
less pumpage and more recharge than during other periods, more freshwater 
than sal ine water is pumped from the water-bearing formations exposed to 
the wells. During the summer period of low ground-water level, when there 
is zero recharge and more pumpage than during other periods, less freshwater 
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Figure 58.--Seasonal variations of chloride in water from wells near Dexter 
and from the Black River, 1967-68. 
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than saline water is available to the well. Hence, chloride concentration 
increases with increased pumpage during the summer. Analyses (table 26) 
of water from several wells in the area indicate a wide variation of 
chloride concentration (fig. 58). Dexter wells 2 and 3 are standby wells 
used mainly during summer. The analysis of water collected in June 1968 
from Dexter well 2 (440036N0760153.1, table 26) represents a nonpumping 
condition as the standby wells had not been used in 1968. Monthly chloride 
concentrations of the Black River at Watertown are also included in figure 
58 to show the apparent lack of correlation between chloride concentration 
of the river and that of the ground water. 


Repeat analyses of water from other wells in the area were not made 
because the variable-salinity situation became known late in the field 
phase of the study. However, the problem of variable salinity seems to 
be confined to the general area west of Watertown, perhaps because of a 
greater permeability of the saline-water zone in this area, which allows 
a greater quantity of saline water than freshwater to enter wells. 


Fluoride water .--Fluoride was detected in 36 of 39 samples of ground 
water analyzed for this constituent. Data of Dean and others (1941 and 
1942) indicate that fluoride in drinking water prevents dental caries. 
When drinking water contains the optimum concentration of fluoride, no 
ill effects result. The U.S. Public Health Service (1962, p. 8) reports 
that the optimum concentration of fluoride in drinking water for areas 
having a similar annual average of maximum daily air temperature as the 
Black River basin is 1.2 mg/I. 


Most of the ground water has a fluoride concentration less than 0.5 
mg/l, regardless of the type of aquifer. However, water in three wells 
had concentrations of 2.3 mg/l or more and in three other wells had 1.0 
mg/I or more but less than the recommended limit 1.2 mg/I. 


An attempt was made to determine the source of fluoride in the water 
samples collected in the Black River basin. Five of the six samples of 
water containing fluoride in quantities greater than 1.0 mg/l were col- 
lected in the area between Denmark and Whetstone Gulf; the sixth sample 
was collected at Inlet. Geologically, the samples seem to be from each 
major aquifer system except the shale. Crystalline (igneous or metamorphic) 
rock is probably the primary source of fluoride, and sediments derived from 
such rocks are a secondary source. Water samples having the two highest 
concentrations of fluoride were from wells 434319N0752611. 1, near Glenfield 
(5.4 mg/I), and 435319N0753045.1, at Castorland (2.5 mg/l) (table 26). 
These wells were drilled into igneous and metamorphic rocks, but they 
probably produce water from limestone as well. The third water sample 
having a high concentration of fluoride was from well 434631N0752554. I 
(2.3 mg/l), a deep gravel well east of Lowville. The aquifer sediemnts 
here were derived from the crystalline rock, which probably contributed 
fluoride. Fluoride is commonly derived from solution of rock containing 
the minerals hornblende and mica (Hem, 1959, p. 112). Thus, fluoride is 
also derived from sediments derived from mechanically or incompletely 
chemically weathered igneaous or metamorphic rock such as some glacial 
deposits. Carbonate rocks are generally not considered to be a source 
of fluoride. 
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The other three water samples having concentrations of fluoride of . 
1.0 mg/l or more were collected from wells 434212N0752735.1 (1.3 mg/l), 
434528N0744728.1 (1.0 mg/I), and 435312N0753406.1 (1.4 mg/l). These wells 
tap 1 imestone, igneous and metamorphic, and limestone rocks, repsectively. 
The first well, the deep Whetstone Gulf test, bottomed in a crystal 1 ine- 
sedimentary formation, but the water (sal ine) was probably produced from 
the upper part of the overlying limestone. Fluoride in water from the 
second well, at Inlet, is probably derived from both the crystalline rock 
and the overlying glacial sand. The third well was drilled into limestone 
near Denmark. 


Temperature .--Temperature of ground water (tables 26 and 27) ranged 
from 46 0 to 48°F in the deep (more than 100 feet) aquifers and from 45 0 
to 57°F in the shallower aquifers. (See table 29 for depths of wells.) 
Effects of seasonal air temperatures are reflected in the shallow-aquifer 
data. Temperatures of water from well 432639N0750529.1 (55 0 to 64°F) seem 
unreasonable and are probably due to improper measurement. 


Temperatures of water from springs (table 27) may reflect seasonal 
air temperatures, as temperatures of water from shallow-aquifer wells do. 
For example, the 39°F readi
g for the first spring listed in table 27 was 
taken in February at subzero air temperature. The aquifer feeding the 
spring is very shallow and is susceptible to variation in air temperature. 
Deeper aquifers feed the t
ree springs that had 42-43°F readings. 


Pollution 


. 


Neither chemical nor bacteriological analyses to determine pollution 
of surface water and ground water were made in this study. However, 
studies involving chemical and bacteriological data (for example, New York 
State Department of Health, 1953) have been made in the Black River basin, 
particularly in the Black River main stem below Lyons Falls. Sewage and 
other wastes from wood-processing plants, milk plants, and other industries 
flow into the river, and the qual ity of the river at low flow has become 
detrimental to fish, municipal supply, and aesthetic values. As a result, 
the industries will need to meet Federal and State requirements of water- 
qual ity standards for streams. 


Pollution of ground-water supplies has not been noted to any extent. 
In one repsect this is surprising, considering the thin surficial cover 
on the limestone benches west of the Black River and west of Great Bend. 
These areas have near-surface solution fissures that readily accept surface 
drainage. 


The basinls most serious pollution of ground water occurred in 
Great Bend. Several years ago homeowners southeast of the entrance to 
Camp Drum noticed that their drinking water, whose source is a shallow 
1 imestone aquifer, smelled and tasted 1 ike a petroleum product. The well 
supplies of several homes were affected, and the water became unfit for 
human consumption. Taste and odor at well 440207N0754311.1 (Central Low- 
land province, table 29) were still noticeable in 1967. Possible sources 
of petroleum would be petroleum spills on the ground or leaky underground 
storage tanks upgradient from the pollution wells. The local gradient of 
the ground water is northward to the Black River. 


. 
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Bacterial pollution has not been noted, and this is surprising because 
effluent from septic systems in terrain s"imilar to that in Great Bend are 
constantly seeping into the ground. Similarly, barnyard drainage from the 
numerous dairy farms on the limestone benches is most certainly adding un- 
desirable elements to the aquifer system. Perhaps the poor permeability 
at deeper horizons restricts the flow of pollution to shallow depths, where 
it is flushed out seasonally by recharge water. 


Dissolved nitrate and chloride in ground water are indicators of 
possible contaminants. Chloride is a common natural constituent in the 
ground waters of the basin (tables 20 and 26), so only nitrate (in concen- 
trations over 5.0 mg/l) is considered in this study to be an indicator of 
pollution. Water having a nitrate concentration greater than 45 mg/I is 
considered to be toxic to infants (U.S. Public Health Service, 1962). 
Water from one well at Deer River (435552N0753531.1, table 26) has a nitrate 
concentration of 20 mg/l, which may indicate seepage from a septic system. 
Nitrate in fertilizers is readily leached from the
soil and can infiltrate 
ground water. The analysis for spring 434246N0752431.t near Glenfield 
(table 27) shows a nitrate concentration of 8.0 mg/l, which may represent 
slight contamination from fertilizers on cultivated fields in the area. 


. 


Numerous shallow wells, seepage ponds, and springs west of the 
Black River supply water for stock and domestic use. Great care is needed 
to select and protect these water sources from animal and human pollution. 
At many sites, only a barbed-wire fence enclosure protected water sources 
from animals. Users of such supplies are probably subject to intestinal 
disorders, dysentery, and other waterborne diseases. 


There is a greater potential for pollution of water in the urban 
areas between Herrings and Dexter than in the area west of the Black River. 
Urbanization on the limestone terrane and the attendant construction of a 
septic tank and a well on each city-sized lot, can easily cause pollution 
problems. The home ownerls reliance on "safely" drilled wells does not apply 
in limestone terranes. The near-surface solution activity, more advanced in 
the Herrings-Dexter area than upstream, has created ready access of surface 
drainage into the limestone. This type of drainage is particularly signifi- 
cant to the Great Bend, Black River, Glen Park (northwest of Watertown), 
Brownville, and Dexter areas because of the thin surficial cover of lake 
sediments. 


. 
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RECOMMENDATIONS FOR USE OF RESOURCE POTENTIAL 


. 


Although both the quantity and the quality of the B1ack River basinls 
water supply are generally adequate for current (1968) needs, some areas 
in the basin have water-supply problems. One of the major considerations 
in solving the problems shou1d be the conjunctive use of surface' water 
and ground water. Most of the current prob1ems as well as the potential 
problems can be solved by judicious use of the availab1e water resources. 


One potential water resource is the annual snow catchment of the 
Adirondacks, and, to a 1esser degree, the Tug Hi11 upland. The Adirondacks 
have virtua11y reverted to their original forested state, and the region 
is primarily used for recreationa1 pursuits. The Tug Hill up1and, in 
contrast, is less populated and only occasionally used for recreational 
purposes. The lack of lakes is probably a major factor for the few recre- 
ational activities here, but the history and the reputation of the Tug Hi11 
area as one of the most isolated places in the State are also factors. For 
a colorful and descriptive history of conditions on Tug Hill, the reader is 
referred to Krueger (1966-67). These conditions indicate why Tug Hill, as 
well as the Adirondacks, shou1d be considered in an overa11 water-resource 
development of the Black River basin. 


The Tug Hill up1and and the Adirondack region are suited to conjunc- 
tive use for water storage, forest management, and outdoor recreation. The 
abundant accumulation of snow in winter can be used as a water supply in 
summer. Tree-planting and tree-cutting practices can be designed to develop . 
the most ideal snow-catchment and snowmelt release. Conjunctive use for 
hunting, fishing, and preservation of scenic or lIwild" areas would 10gica11y 
foIl ow. 


Certain areas in the Tug Hill upland and the Adirondack region contain 
remnants of cultivated land. The sand p1ains east of the river is an excel- 
lent examp1e of such an area, as most of the area has been reforested. The 
cultivated land could probably be better used as a water-forest resource area. 


The agricultura1 economy of the basin is important and has significant 
requirements for its water needs, both in dairying and in irrigation. Storage 
reservoirs to supply dqwnstream farms having inadequate well supplies for 
irrigation or other needs could be built on the streams draining Tug Hill. 
Nonconsumptive use of water would recharge the water table or increase the 
low flow of streams. Reservoirs can be constructed in the gulfs or narrow, 
deep valleys; for example, the Whetstone Gulf park swimming pool. The 
Deer River gorge extends 5 mi downstream from New Boston and cou1d store 
water behind small dams, as the old dam and reservoir north of Copenhagen 
does. Reservoirs for recreational and agricultural uses could also be built 
at the base of the shale escarpment and could be filled with diverted stream 
water. Several sites where glacial or lake deposits retard water infiltra- 
tion of 1 imestone wou1d be ideal locations for large reservoir-lake bodies. 
Part of the extensive swamp area south of Turin, parts of Sugar River, 
White River, and Moose Creek valleys, and sites adjacent to almost every 
stream disgorging from the Tug Hill upland are potential sma11-storage sites. 
Headwaters sites on the upland are also possible sites for reservoirs, but 
reservoirs here would probab1y be more va1uable for recreationa1 and wi1dlife 
uses than for irrigation and other needs. 


. 
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The melt-water channels of the area between Copenhagen, Champion, and 
Cold Creek seem ideal for major reservoir sites (fig. 5). For example, 
Pleasant Lake is a natural water body in a melt-water channel in this area, 
However, the "channel" area has insufficient nearby surface-water sources 
for reservoirs, a greater population to be relocated than other potential 
sites, and limestone-valley walls that may be too permeable for efficient 
retention of water. 


Many water users whose surface-water supplies are transported by long 
pipeline have nearby ground-water sources that could be tapped. Most of 
these pipelines have been built because the water developers didnlt 
understand well construction in fine-grained materia1. Induced recharge 
from the Black River, in the vast sandy flood plain between Lyons Falls 
and Carthage, is probably feasible and would el iminate long pipe lines 
serving the area. 


The saline-water problem can be resolved in several ways. Recognition 
of saline water at depth should be determined during drilling. If freshwater 
zones are not found first, the saline water will probably be unsuitable for 
use. If freshwater is found first, but in insufficient quantity, a mixture 
of water from the two sources may be adequate for quantity and some qual ity 
needs. Diluting the saline water with a nearby freshwater surface source 
may also satisfy quality requirements. Sal ine water in or adjacent to very 
permeable formations should be sealed off to prevent future contamination 
of freshwater. 


. 


The Camp Drum delta has a large ground-water supply. Most of this 
area lies outside the basin, but much of the recharge comes from the basin. 
Wells drilled here can produce water at rates of several hundred gallons per 
minute. Wells drilled in limestone at similar sites downstream along the 
Black River may penetrate similar permeable zones that are recharged by the 
rive r . 


A means other than reservoir construction for alleviating low flow in 
streams east of the Black River and, consequently, in reducing flood peaks 
on the river, seems feasible. The rel ict, virtually dry, forested, and 
uninhabited deltas fronting the Adirondacks could be used as sites to dispose 
of floodwater. A secondary benefit would be the temporary subsurface storage 
of water, which would subsequently drain as base flow to the numerous streams 
heading in the deltas. Floodwater could be diverted at the appropriate place 
on the rivers that emerge from the Adirondacks and could then flow in open 
ditches constructed along the delta tops. The ditches would transport the 
water and would allow it to seep into the sand along each delta lobe out to 
a termination point. Control gates at the diversion point would be needed 
to insure that the amount released would not exceed the recharge capacity 
of the ditch. 


. 


In a sense, the network of ditches would act as natural-delta distributary 
channels that spread and disperse floodwater onto uninhabited forest land. 
Losses through ditch seepage would recharge the extensive sand deposits and 
would eventually emerge as springs along the creek valleys at bedrock or silt 
contacts, or at the creek itself. In some places, the ground-water conditions 
before the cutting of the forests, or even those conditions before extensive 
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stream downcutting, would be restored. Many intermittent streams would be 
restored to their perennial condition of several decades ago
 Test drilling . 
during this study showed that more than 100 ft of fine to coarse sand capable 
of accepting, storing, and transmitting recharge water underl ies much of 
the sand-plain area. 


A rough calculation of the availability of storage, required diversion, 
and intake capacity of the area follws. The sand ,plain between Crystal Lake 
and Hawkinsvi 11e (fig. 3) covers an area of 72 sq mi (24 mi by 3 mi) . 
Assuming an average thickness of 100 ft of material in only three-fourths 
of the area and discounting the er.trenched stream valleys, the volume of 
sand would be 1 cu mi or 150 billion cu ft. Water-storage capacity based 
on a conservative porosity value of 20 percent for the fine to medium sand 
is 30 billion cu ft. A flow of 1,000 cfs for about 1 year would provide 
this volume of water. 


Infiltration capacity of the sand plain is generally excellent. For 
an assumed average permeabil ity of only 750 ft/d for fine sand, a ditch or 
canal 6,000 ft in length and having a percolating bed 4 ft in width would 
accept 2.4 mgd or 3.7 cfs. For the topographic conditions of the area, a 
canal extending more than 6,000 ft from the diversion point would be required 
to permit gravity flow and to extend the recharge 1 ine the entire length of 
one delta. In addition, neither overflow nor erosion would be allowable. 


Availability of floodwater, adequacy of infiltration capacity, pre- 
ponderance of forest lands, and relative ease of constructing ditches, seem 
to warrant an engineering feasibil ity study of the "recharge" plan. The . 
plan would have some detriments, but they would probably be far outweighed 
by benefits. Detriments would include: increased ground-water seepage 
where side hills are farmed and road cuts have been made; raised water 
tables where shallow clay beds or till have formed a perched water table; 
and flooding and gulley cutting, if canals were inadvertently overtopped. 
Silting and plugging of the ditches would present a maintenance problem. 
However, infiltration capacity of the ditch could be maintained by special 
equipment designed to 'Iscarify" or drag the bottom of the ditch. Additional 
difficulties to overcome would include effects of snowpack in the canals 
during spring flooding and continual maintenance of the canal. 


The feasibil ity of the "recharge" plan should be tested to determine 
sites, cost, and workability. Some private landowners may be able to use 
the same method to improve their water supply in quantity, sustained yield, 
or quality. Disposal of wastes by dilution in such recharge situations may 
be feasible, but chemical reactions of the mixed waters in the ground need 
to be considered to insure that the end product is not detrimental to 
downgradient users and that the precipitates in the ground do not create a 
p rob 1 em. 


. 
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SUMMARY OF CONCLUSIONS 


The water resources of the Black River basin are intimately related 
to landforms and geology. Precipitation is generally uniform in time, but 
its distribution in space ranges from less than 30 inches in the lowlands 
area to more than 50 inches in the Tug Hill upland and Adirondack Mountains, 
which act as barriers to the dominant eastward-moving air masses. Rain and 
snow are precipitated as the air masses rise over barriers. Snow accumulation, 
the greatest in the State, is both a blessing and a potential hazard during 
spring snowmelt. Average annual precipitation is 44 inches, or 4,100 mgd. 
Evapotranspiration is estimated to be 17 inches yearly, or 1,600 mgd. 


Runoff from snowmelt, rain, and seepage from aquifers is 28 inches 
per year, or 2,500 mgd. Ground-water seepage, or the base-flow part of the 
runoff, is estimated to be as much as 11 inches, or 900 mgd. Runoff is 
variable with time, but snowmelt and spring rains account for most of it. 
Runoff generally decreases during April-September, when evapotranspiration 
is high. By late fall, cessation of vegetal growth and cool weather reduce 
evapotranspiration. Runoff usually increases gradually through the winter 
because of characteristic intermittent snowmelt and rains. Midwinter high 
runoff from excessive rains and warm weather is common. However, when 
temperatures are consistently below freezing, snowmelt and recharge to 
ground-water bodies, which would increase base flow, are inhibited and 
runoff decreases. 


. 


Recharge from precipitation to soil moisture and the aquifers is 
strongly influenced by geology. East of the Black River, the sandy character 
of the rocks and the dominance of forests induce recharge. West of the 
Black River, the finer grained, thinner deposits overlying bedrock inhibit 
recharge and provide less storage. Thus, base flow of streams on the east 
side is more stable than that on the west side and is about twice as great. 


Ground water in the surficial deposits has a drainage divide that 
closely follows the topographic boundary of the basin. Some of the water 
that recharges the underlying bedrock, however, moves out of the basin. 
From east of Carthage to near Calcium, deeper ground-water movement is 
northward out of the basin. This basin loss was not calculated, but it is 
probably on the order of a few tens of mill ions of gallons per day, or about 
1 inch of the annual water budget. Subsurface outflow of the basin into 
Lake Ontario was calculated to be 4.5 mgd. 


Chemical qual ity of the basin water is generally very good. Dissolved- 
solids concentration of the outflow of the Black River at Watertown ranges 
from 50 to 120 mg/l. Dissolved-solids concentration of ground water generally 
ranges from 30 to 9,000 mg/1, but in most of the basin it is less than 300 
mg/1. The dissolved-sol ids concentration of water gradually increases from 
the time of precipitation until the water reaches Lake Ontario. Carbonate 
rocks and soils west of the Black River are more readily dissolved than the 
rocks and soils of the east. Water on the west side commonly has three 
times the disso1ved-soilds concentration of that on the east side. 


. 


Bedrock on the west side of the basin contains saline water, but no 
significant amounts of dissolved solids are contributed to adjacent aquifers 
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because the formations in which saline water is found are not very permeable. 
In some areas, saline water is overlain by freshwater in rocks with low . 
permeability. In such areas, some wells pump "mixed" water with a chloride 
concentration of more than 1,000 mg/I. 


The natural environment of the basin has been modified by manls 
activities. Extensive forest cutting denuded much of the Tug Hill upland 
and the Adirondack foothills by 1900. But after decades of forest regrowth, 
supplemented by extensive reforestation in the 1930 1 s, the basin has nearly 
been returned to its natural state, except for extensive farmlands on the 
limestone terraces west of the Black River. Changes in the natural environment 
are particularly significant in evaluating the long-term runoff characteristics. 
Most streamflow records have been obtained only during the gradual forest 
regrowth since the area was denuded. Evapotranspiration and ground-water 
recharge have probably changed gradually during this regrowth period. 


Effects of reforestation on runoff from formerly cultivated and other 
deforested land have not been evaluated. Slow subtle changes in the natural 
regimen of the basin are difficult to evaluate because of the construction 
of dams and reservoirs during the same period. This construction has caused 
retention of runoff for several reasons: 
(1) It sustains reservoir storage of adequate flow for power and 
industrial purposes. 
(2) It diverts water both within subbasin areas and outside the basin. 
(3) It maintains reservoir-made lakes for summer recreational uses. 
(4) It augments low flow for pollution control. 
Man has affected the ground water of the Black River basin less than . 
surface water. There is no evidence of a lowered water table from pumping 
an estimated 10 mgd ground water. Pollution of ground water has not been 
noted particularly, but there is a strong potential for pollution in the 
1 imestone terrane west of and near the mouth of the Black River. 


Water use has been fairly steady and has been estimated to be 65 mgd. 
Most of the water is used by industry and is returned to the Black River. 


. 
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Table 28.-- Results of miscellaneous measurements and calculations of 
discharge, Black River basin 
(Locations by site number in figure 10) 


. 


Site 6. 4-2509.98 
Alder Creek at Alder Creek, N.Y. 


Discharge 
Date (cfs) 
9-20-66 4.5 
10- 5-66 6.3 
10-18-66 7 
10-28-66 5 
11-30-66 9.8 
4-26-67 10.9 
5-25-67 1 7.5 
5-26-67 8.3 
5-31-67 6 
6- 1-67 5.8 
6-15-67 4.6 
7-27-67 4.5 
8- 3-67 5 
8-15-67 5 
9-20-67 3.8 
9-27-67 6 
10- 4-67 5.5 
10-18-67 6 
10-24-67 9 
10- 31-67 8.5 
4-29-68 1 10 
Site 34. 4-2560.8 
Cr y stal Creek at Cr y stal Dale, N.Y. 
Discharge 
. Date (c fs) 
9-21-66 1 6 
10- 6-66 5.8 
10-27-66 6.8 
11- 2-66 7 
11-30-66 6.8 
12- 7-66 7.8 
1- 4-67 6.2 
1-18-67 5.2 
2- 9-67 6.6 
3-29-67 7 
4- 6-67 8.3 
4-14-67 7.2 
4-19-67 6.8 
4-26-67 7.0 
5- 3-67 7.6 
5- 4-67 6.2 
5-10-67 7.6 
5-11-67 7.2 
5-23-67 6.6 
6- 6-67 6.2 
6-14-67 6.0 
6-15-67 6.2 
7-27-67 6.2 
8-10-67 6.0 
8-16-67 5.8 
9- 7-67 5.5 
9-13-67 5.6 
9-26-67 6.2 
9-27-67 5.8 
11- 8-67 7.2 


. 


Site 39. 4-2579.5 
Balsam Creek near Belfort, N.Y. 


Site 22. 4-2549 
Copper Creek at Fowlersville, N.Y. 


Discharge Discharge 
Date (cfs) Date (cfs) 
10- 6-66 4 10- 7-66 1 18.7 
10-18-66 1 4 5- 4-67 75 
12-14-66 9.8 6- 6-67 26.9 
10-26-67 1 4 8-17-67 18.5 
5- 3-67 13 9-28-67 39.1 
5-11-67 26 10- 4-67 27 
5-25-67 8.5 5- 1-68 1 78 
8-16-67 5.4 
10- 5-67 5.5 


Site 35. 4-2560.9 Site 9. 4-2523.95 
Crystal Creek near Cummings Creek near 
New Bremen, N.Y. Hawkinsville, N.Y. 
Discharge Discharge 
Date (cfs) Date (c fs) 
10- 6-66 16.4 9-20-66 1 4 
I 0- 1 9- 66 16.5 10- 5-66 6.2 
10-26-66 15.5 10-18-66 4.5 
11- 30- 66 17 10-25-66 5.5 
12- 7-66 25.8 11- 1-66 5.5 
12-14-66 21.5 11-29-66 9.5 
1- 4- 67 16 12- 1-66 6.2 
1- 5-67 17.9 12- 2-66 6.5 
4- 4- 67 34 1-26-67 9.7 
5- 4- 67 29 3-29-67 7.5 
5-25-67 24 4- 4-67 12 
6- 6-67 17 4-13-67 1 9 
7-27-67 16.5 4-26-67 1 7.5 
8-10-67 58 5- 2-67 1 6.5 
8-23-67 1 18 5- 4-67 8 
9- 7-67 16.5 5- 9-67 10.5 
10- 5-67 16 5-11-67 8 
10-11-67 19 5-16-67 9 
10-18-67 28.5 5-24-67 7 
10-24-67 21 5-31-67 6 
11- 1-67 21. 5 6- 6-67 5.5 
6-20-67 5.5 
8- 3-67 4.5 
8-18-67 4.6 
9-20-67 4 
9-27-67 5 
10-12-67 6 
10-18-67 5 
10-24-67 5.5 
10-31-67 5.5 
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Table 28.-- Results of miscellaneous measurements and calculations of 
discharge, Black River basin --Continued 


Site 25. 4-2549.6 
Fish Creek at Grei g , N.Y. 
Discharge 
Date (cfs) 
1 0- 6- 66 11 
1 0- 7- 66 1 12.3 
10-26-66 1 15 
11- 3-66 25 
12- 7-66 20.4 
1 - 5- 67 16.1 
3-29-67 58 
4- 1 4- 67 220 
4-26-67 1 29 
5- 4- 67 38 
5-23-67 1 26 
5-25-67 25.8 
5-31-67 19.5 
6- 6- 67 15.5 
6-16-67 15.5 
7-27-67 12 
8- 8- 67 10.5 
8-16-67 11 
8-17-67 11.2 
8-30-67 17 
9-20-67 11 
9-28-67 17 
10- 4-67 13 
10-18-67 41 
Site 33. 4-2560.5 
Mi 11 Creek at Lowville, N.Y. 
Discharge 
Date (cfs) 
9-29-66 1 5.5 
10- 6-66 9.5 
10-26-66 1 4.5 
11-30-66 1 21.5 
12- 3-66 1 14.8 
4-26-67 88 
5- 4-67 1 24.2 
5-10-67 190 
5-24-67 1 20 
5-31-67 1 11 
6- 6-67 6 
6-15-67 6 
7-18-67 1.2 
7-25-67 6 
8- 3-67 26 
8-15-67 1 5 
9-20-67 1 1.2 
9-28-67 1 6.9 
10-11-67 1 10 
10- 5-67 1 6.5 
11- 1-67 1 29 


Site 5. 4-2509.95 Site 12. 4-2525.05 
Little Woodhull Creek near . 
Forest p ort Station, N.Y. Mill C reek at Boonville, N.Y. 
Discharge Discharge 
Date (cfs) Date (c fs) 
1-27-67 77 10- 5-66 1 5. I 
4-12-67 191 11- 1-66 6.0 
6-16-67 16.7 11- 3-66 12.5 
8-11-67 135 11-29-66 11.5 
8-18-67 1 16.5 12- 1-66 8.0 
9-20-67 1 13.5 4-26-67 6.9 
9-27-67 31. 5 5- 4-67 5.0 
10- 4-67 1 20 6- 1-67 2.2 
10-18-67 24 6-15-67 1.4 
10-31-67 42.5 6-27-67 .5 
7-27-67 1.0 
8- 3-67 1.0 
8-15-67 2.5 
9-20-67 2.0 
9-27-67 1 3.5 
10- 4-67 1 3.0 
10-11-67 5.0 
I 0- I 8- 67 4.5 
10-24-67 7.5 
10-31-67 7.0 


Site 24. 4-2549.3 Site 14. 4-2530.05 
Mill Creek at Turin, N.Y. Moose Creek near Talcottville, N.Y. 
Discharge Discharge 
Date (c fs) Date (cfs) 
9-29-66 2.5 9-20-66 4 
1 0- 6- 66 1.9 10- 5-66 25.3 
10-18-66 3 10-18-66 23 
10-26-66 3 10-26-66 13 
11-29-67 6.5 11- 2-66 14 
4-14-67 1 18 11- 3-66 39 
4-26-67 12.5 11-29-66 68 
5- 4-67 3.5 12- 1-66 1 33. I 
5-16-67 12.5 4- 4-67 1 171 
5-23-67 1 7 4-10-67 900 
5-31-67 5 4-14-67 49 
6- 6- 67 2.8 4-26-67 35 
6-15-67 1.8 5- 2-67 17 
6-16-67 2.7 5- 4-67 24 
7-19-67 .7 5-31-67 I 12 
8- 3-67 1.8 6-14-67 6.5 
8-11-67 7.4 6-15-67 6.4 
8-15-67 2.4 6-27-67 3.5 
9-13-67 1.8 7-19-67 4 
9- 20-67 1.3 7-27-67 5 
9-27-67 1 3 8- 2-67 4.5 
10-11-67 5 8- 3-67 5 
10-18-67 9 8-11-67 I 34 
10-19-67 45 8-15-67 1 9.5 
10-24-67 1 11 8-31-67 205 
1 0- 31 - 67 I 9 9-13-67 1 10.5 
9-20-67 7.5 
9-27-67 1 12 
10- 4-67 1 9.5 
10-18-67 15 
10-24-67 31 
10-30-67 26 
10-31-67 24 
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Table 28.-- Results of miscellaneous measurements and calculations of 
discharge, Black River basin --Continued 


. Site 28. 4-2550.01 
Otter Creek at Otter Creek 
near Glenfield , N.Y. 
Discharge 
Date (c fs) 
9-29-66 1 31 
I 0- 6- 66 32 
10- 7-66 59.7 
10-27-66 40 
11- 3-66 46 
1-27-67 220 
4- 4- 67 82 
4-26-67 1 120 
5- 4-67 145 
5-16-67 1 190 
5-23-67 1 160 
5-25-67 1 125 
5-31-67 1 90 
6- 6- 67 1 59.7 
6-16-67 1 55 
7-18-67 65 
7-27-67 80 
8- 8- 67 40 
8-16-67 55 
9-20-67 30 
9-28-67 1 100 
10- 4-67 1 50 


Site 30. 4-2550.2 Site 38. 4-2572 
Roarin g Brook at Martinsbur g , N.Y. Sunday Creek near Number Four, N.Y. 
D i scha rge Discharge 
Date (cfs) Date (cfs) 
10- 6-66 22.4 10- 7-66 1 1.5 
10-18-66 23 10-19-66 1 11 
10-26-66 10 11-29-66 1 15 
11-29-66 48 6-15-67 1 14 
12- 1-66 28.7 8- 8-67 1 11 
8-15-67 1 5.9 8-16-67 1 12 
10- 5-67 1 5.2 9- 6-67 1 8.4 
10-24-67 44.6 9-27-67 18 
10- 5-67 1 14 
11- 1-67 35 


Site 43. 4-2580.7 Site 36. 4-2564.9 Site 4. 4-2509.9 
Swiss Creek near Naumber g , N.Y. Twi tche II Creek near Bi g Moose, N.Y. Woodhull Creek near Forest p ort, N.Y. 
D i scha rge Discharge Discharge 
Date (cfs) Date (cfs) Date (cfs) 
. 9-28-66 1 1.5 12-13-66 65.6 11-29-66 330 
I 0- 6- 66 1 1.0 5- 11 - 67 70 11-30-66 130 
1 0- 26- 66 1 1. 2 11- 1-67 23 1-27-67 62 
4- 5-67 76 6-15-67 14.7 5-26-67 118 
5-11-67 72 8- 8- 67 10 6-16-67 45 
5-25-67 18.4 8-16-67 1 13 8-11-67 196 
6- 6-67 1 1. 6 8-24-67 1 6.5 8-18-67 43 
6-29-67 1 1.0 9- 7-67 11.5 9-20-67 37 
7-25-67 1 3 9-27-67 17.4 9-27-67 75 
7-27-67 1 1.5 10- 5-67 1 10.0 10- 4-67 52 
8-27-67 1 1. 6 11- 1-67 23.2 10-24-67 125 
I 0- 31- 6 7 110 
1 Assumed to be baseflow. 


. 
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Table 29.--Records of se1ected wells and test ho1es in the Black River basin 


Location: 


. 


County : 


Date dri l1ed: 


Method drilled: 


Use of water: 


A1titude of LSD: 


Well depth : 


We 11 fin ish: 


. 


De p th to conso1idated rock: 
De p th to basement: 
Ma j or a q ui fer: 


Water I eve I: 


!iili: 


Log available 


QW type : 


Remarks: 


. 


See "We I 1- and Station-Numbering Systems" in text for explanation. 


21, Hami I ton 
22, Herk i mer 


23, Jefferson 
25, Lewis 


33, Oneida 


Incomplete year signifies approximate year dril1ed; for example, 194 means 
well was dri11ed in 1940's. 


B, bored D, dug H, hydraul i c rotary 
C, cable tool P, air percussion V, driven 
A, air conditioning N, industria1 T, institutional 
C, comme rei a I P, public supply U, unused 
F, fire 5, stock Z, test hole 
H, domestic 


The first 3 or 4 numerals give the altitude of LSD (land-surface datum) in 
feet above mean sea 1eve1. The right-hand column of numerals gives the ac- 
curacy as fo1lows: 


0, accurate to I ft 
3, accurate to 5 ft 
4, accurate to 10 ft 


5, accurate to 20 ft 
6, accurate to 50 ft 


The first 1 to 4 numerals give the depth of the we11 to the nearest foot 
below land surface. The right-hand column of numera1s gives the informa- 
t i on as fo 11 ows : 


0, measured accurately 3, from d rill e r 
to 1 ft 5, estimated 
I , measured less accur- 6, reported 
ately than to I ft 
C, porous concrete 5, screen 
G, g rave I pack T, sand point 
0, open end W, shored 


X, open hole 
Z, other 


Consolidated means sedimentary rock. 


Basement means igneous or metamorphic rock. 


QR, Holocene 
QG, P1eistocene 
03, Upper Ordovician 


02, Middle Ordovician 
C3, Upper Cambrian 
Z , P recamb r i an 


The first I to 3 numerals give the water 1evel to the nearest foot below 
or (if preceded by +) above 1and surface. F means well flows. The right- 
hand co1umn of 1etters gives the information as follows: 


A, measured accurate1y E, estimated 
to 1 ft G, reported 
B, measured less accur- J, affected by nearby we II 
ately than to I ft or pumped recently 
D, from driller K, A and J 


A, less than 0.1 gpm 
D, driller's 
G, geologist's 
Type of chemical analysis made. 


All are in this report. 


C, complete 
J, conductance and 
ch 1 0 ride 


M, complete and partia1 
P, part i a 1 


L, log is in this report 
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Table 29.--Records of selected wells and test holes in the Black River basin 
DEPTH 
AL TI- CASING TO 
DA TE ME THDO USE TUDE- o JA M- WELL CASING WELL CONSL. . 
LOCA T ION OWNER COUNTY DRILLED DRI LL ED OF OF LSD ETER DEPTH DEPTH FINISH ROCK 
(YEAR) WATER (FT. ) ( IN. ) eFT. } (FT. ) (FT. ) 
APPALACH I AN PLATEAUS PROV I NCE 
432116N0750736.1 HOWARD FRANCIS 33 194 C U 1350 4 6 144 6 20 15 
432133N0750952.
 J HEALD 33 1967 B 1200 4 5 19 0 19 
432142N075080 5.1 WALTER JONES 33 1964 C H 1295 4 6 153 6 21 21 
432147NO 750 753.1 JOHN INGERSOLL 33 C S 1310 4 6 148 6 20 
432221N0750933.1 A H SPRINGER 33 19 C H 1215 4 6 92 6 I 30 29 
43240 8N07 51414.1 W PETTEYS 33 0 H 1280 4 36 27 0 J 20 W 50 
432424N0751310.1 KAYUTA DRIVE-IN 33 1958 C U 1290 4 6 109 6 15 X 10 
432434N0751614.1 P PDHORESKEY 33 1966 C H 1370 4 6 126 3 126 0 140 
43243AN0751606.1 P POHORESKEY 33 1966 C H 1430 4 6 160 3 160 0 180 
432450NO 751303.1 HARRY BAR8ER 33 1959 C H 1210 4 6 76 3 76 0 80 
432455N07 5132 9.1 WILLIAMS OIL CD 33 1967 C 1200 4 6 44 0 40 40 
432521N0751414.1 E L MYNTER 33 1967 B 1210 4 5 18 0 30 
432522N07 51444.1 OAIRYMENS COOP 33 1927 C U 1250 4 8 460 3 52 47 
432640N0751502.1 WISHING WELL MD 33 1961 C C 1220 4 6 120 3 5 4 
432742N0751640.1 PAUL LEE 33 1967 C H 1235 4 6 101 0 6 8 
432745N07 51638.1 PAUL LEE 33 1940 C H 1230 4 6 161 0 5 X 4 
432745N0751638.2 PAUL LEE 33 1967 C U 1232 4 6 227 0 5 X 5 
432745N07 52028.1 800NV ILL E VIL 33 1957 C 1280 3 8 34 3 29 S 34 
432 745NO 752028.2 8DOIWILLE VIL 33 1958 C 1280 3 4 34 3 20 G 22 
432835N0751915.1 TWN OF 800NVILLE 33 1967 8 1125 4 5 86 0 86 
432835N07 52327.1 JOHN MILLER 33 1964 C 1310 4 6 40 6 40 0 6 
432841N0751928.1 SHEFF IELD FARMS 33 1941 C N 1125 4 8 445 3 42 X 42 
432845N0751801.1 CHARLES KIRCH 33 1967 8 1190 4 5 56 0 56 
43285 7NO 752009.1 MERCERS DAIRY 33 1958 C U 1150 4 6 130 3 15 15 
432900N07 52700.1 ED DUTCH 25 1955 C H 1600 4 6 76 3 75 
432903N07 5252 5.1 o TREPHAM 25 1965 0 S 1500 4 36 16 6 16 0 20 
432907NO 752444.1 8ILL HINES 25 190 0 H 1410 3 30 14 0 14 W 20 
432917N0752319.1 S 8AUER JR 25 1967 0 H 1315 3 36 6 0 . 6 W 15 
4329111N0752336.1 SAMUEL 8AUER 25 189 0 H 1367 3 60 22 0 22 W 25 
432919N0751718.1 MAPLE LAWN GOLF 33 1953 C C 1188 3 6 114 6 49 X 48 
432926N0752131.1 GEORGE ALM 33 1920 0 H 1215 3 36 13 0 13 0 20 
432943NO 751938.1 MEYER LUM8ER CO 33 196 C C 1105 4 6 133 6 133 0 140 
432946N0751839.1 S 8UNEO 33 0 U 1190 4 24 13 0 13 W 200 
432957N0751847.1 8RUCE PFENOLER 33 195 0 H 1137 3 28 7 0 W 150 
433023N0752101.1 H F WHEELOCK 25 19 C S 1160 4 6 173 6 X 25 
433059N0752158.1 DELOS THAYER 25 1954 C H 1195 4 6 46 3 26 25 
433134N0752146.1 W CAVANAUGH 25 1960 C S 1205 4 6 39 3 10 
43320 IN0752155.1 NYS-DDT 25 1967 V 1140 4 3 15 3 12 
433219N0752159.1 NYS-DDT 25 1966 V 1080 4 3 46 0 50 . 
433223N0752157.1 NYS-DOT 25 1966 V 1160 4 3 75 3 70 
433226N0752346.1 WM TANREY 25 1967 C H 1210 4 115 6 46 45 
433227N0752159.1 NYS-OOT 25 1966 V 1160 4 46 3 46 
433234N0752204.1 W W ROBERTS 25 1965 C H 1190 4 150 6 14 14 
433236N0752354.1 HAROLD GLOUSE 25 1967 B 1190 4 40 0 45 
433239N0752345.1 HAROLD GLDUSE 33 1967 1185 4 40 0 50 
433300N0752700 .1 NOT KNOWN 25 195 C H 1640 6 6 200 3 X 8 
433304N0753009.1 WM FANC ETT 25 1962 C H 1650 4 6 13 6 X 13 
4333301\10752915.1 H BUSH 25 1957 0 S 1560 4 36 14 6 14 W 20 
433 336NO 752 356.1 OUANE CARPr:NTER 25 1957 C H 1210 4 6 80 6 110 0 85 
433338N0752438.1 LEO MURPHY 25 195 C U 1215 4 6 283 6 100 X 100 
433348N07 52230.1 NELSEN ERNST 25 1954 C 1345 4 6 157 0 155 0 160 
433354N07<;2528.1 NYS-OOT 25 1960 V 1235 0 3 72 3 80 
433410 NO 7 520 10 . 1 DINER 25 196 V C 910 4 2 27 6 25 T 
433452NO 753034.1 C GLEASMAN 25 0 H 1790 4 36 22 6 22 W 22 
433453N0752430 .1 IRV KRAEGER 25 1960 V S 1235 4 2 14 6 12 T 40 
433537t1J0752334.1 GEO GETMAN 25 1954 C H 1270 4 6 30 3 5 
433 <;5 7NO 752 339.1 LITTLE HOTEL 25 1962 C C 1285 4 6 190 6 10 
4336201\10752310.1 NOT KNOWN 25 195 C U 1270 4 6 400 3 2 
43363<;N0752530.1 E V INGALLS 25 196 P U 1400 4 6 445 3 18 10 
433703N0752208.1 NYS-DOT 25 1961 V 900 0 3 39 3 29 
43370 3NO 752208.2 NYS-DOT 25 1961 V 912 0 3 52 3 42 
4 D 745NO 752422.1 NYS-DOT 25 1955 V 1254 0 3 21 3 11 
433A161\10752506.1 TURIN TEXACO 25 1963 V C 1310 4 2 8 6 8 10 
4D93f1N0752541.1 F E BOSHART 25 1952 C S 1325 4 6 73 3 39 30 
43395111\10752452.1 KEMPER MATT 25 1966 C H 1260 4 6 325 3 22 20 
4341471\10753102.1 JOHN PLESKACH 25 0 H 1900 4 36 12 0 W 40 
434206NO 752 734.1 WHETSTONE PARK 25 1965 C U 1305 4 6 300 3 37 X 25 
434209"'0752743.1 WHETSTONE PARK 25 1965 C U 1290 4 6 37 0 32 X 31 
4342121110752735.1 WHETSTONE PARK 25 1966 P U 1300 4 6 691 0 33 X 32 
434319N0752611.1 LEO HANNO 25 1952 C S 1080 4 6 352 3 8 X 7 
43 434f11\10 7 52922.1 JACK DAMUTH 25 19 C H 1280 4 6 133 0 X 30 
43443 ANO 754324.1 PETER CHODAK 25 190 0 U 1750 3 36 21 0 W 23 
43443 ANO 754324.2 PETER CHDDAK 25 1966 C H 1751 3 6 40 0 26 X 26 
434506NO 754333.1 CHAS KA ZI N SKI 25 1918 0 H 1725 3 36 22 0 W 23 
434514N0753349.1 JOHN RDWSAM 25 0 H 1800 4 36 19 0 W 20 
434519N07 54037.1 JOHN MACHOWSK I 25 0 H 1 B05 4 36 9 6 9 10 
43452 5NO 752 825.1 8ERSHNO 25 1952 C S 1105 4 6 132 3 33 28 
434536"'0752832.1 MARTIN KENEALY 25 1954 C H 1100 4 6 119 0 8 7 
4345311NO 753106.1 R ALEXANDER 25 1967 C H 1280 4 6 54 0 43 42 
434622N0753012.1 SA MlJ E L ROGG I E 25 1964 C H 1115 4 6 182 0 12 12 
. 
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DEPTH DATE lOG 
TO MAJOR WA TER-BEAR ING MATERIAL WATER WA TER AVAIl- OW 
. BASE- AOUIFER OF lE VEL LEVEL Y I EL 0 ABLE TYPE 
MENT MAJOR AOUIFER 1FT. ) MEA S . IGPM) REMARKS 
200 02 LIMESTONE 24 A B-67 Observation well. 
100 OG COARSE GRAINED SAND 15 E 9-67 G USGS test hole; L. 
160 02 HARD LIMESTONE 120 0 9-64 0 
100 30 G 
100 
250 OG TIll 11 A 6-67 
200 02 LIMESTONE 20 G -58 0 
300 OG GRAVEllY TIll 86 G -66 0 
350 QG GRAVELL Y TILL 40 G -66 5 0 
150 OG CLAYEY SAND 10 0 
200 02 LIMESTONE 9 A 7-67 10 0 
200 OG VERY COARSE GRAINED SAND AND GRAVEL 6 A 9-67 G USGS test hole; L. 
404 02 lIMESTONE 9 0 5-27 18 0 Abandoned milk plant; L. 
300 02 LIMESTONE 1 D 
240 02 l I
ESTONE 4 A 7-67 3 0 
240 02 lIMESTONE 5 A 7-67 0.3 
240 02 LIMESTONE 8 A 8-67 1 Observation well. 
300 OG POORLY SORTED SAND AND GRAVEL 1 E 7-57 65 0 Test well; L. 
300 ClG POORL Y SORTED SAND AND GRAVEL 1 0 6-58 40 0 Multiple-well system; L. 
450 4 E 9-67 G USGS test hole; L. 
350 02 SHALE 33 G -64 
450 02 LIMESTONE 4 G -41 50 0 
150 OG VERY FINE GRAINED SAND 9 A 9-67 G USGS test hole; L. 
450 02 LIMESTONE 15 0 -58 11 0 
600 03 FINE GRAINED SEDIMENTARY ROCK 3 E 10 0 Field location not found. 
600 OG SHAL Y OR SLATY TIll 8 G 9-65 
500 OG SHALY OR SLATY TILL 9 A 7-67 
450 OG SHAlY OR SLATY TILL 1 A 9-67 
450 OG SHALY DR SLATY TILL 4 A 7-67 
140 02 LIMESTONE 15 
250 OG TILL 8 A 7-67 
160 OG 27 A 12-67 
400 OG FINE GRAINED SAND 3 A 6-67 
350 OG FINE GRAINED SAND 4 K 6-67 
250 02 LIMESTONE 
300 02 HARD SHAL E 2 G -54 0 
250 02 LIMESTONE 10 0 -60 6 0 
300 3 A 11-67 0 NYS test hole; L. 
250 0 IIYS test hole; L. 
300 0 NYS test hole; L. 
. 400 02 LIMESTONE 0 L. 
300 D NYS test hole; L. 
300 02 HARD LIMESTONE 8 0 2-65 0 
400 OG SAND 9 A 9-67 G USGS test hole; L. 
400 QG BOUlDERY TILL 10 A 9-67 G USGS test hole; L. 
900 03 FINE GRA:NEO SEDIMENTARY ROCK 0.3 0 Field location not found; on Hwy. 26. 
900 OG SANDY TILL 
700 OG SANDY TILL 4 G 
400 OG SAND 
450 02 LIMESTONE 25 G 0 L. 
500 OG FINE GRA INEO SAND 27 10-67 
550 2 6-60 0 NYS test hole; L. 
30 OG SAND 9 
900 OG TILL 
450 OR GRA VEL G 4-67 
550 02 LIMESTONE 0 
500 02 LIMESTONE 
500 02 LIMESTONE A 0 
900 02 SHALY OR SLATY LIMESTONE A 0 L. 
45 0 NYS test hole; L. 
60 0 NYS test hole; L. 
450 6 A 0 NYS test hole; L. 
550 OR SAND 
650 02 SOFT LIMESTONE 31 0 
600 02 LIMESTONE 4 A 12-67 0 
1200 OG SILTY TIll 2 10-67 
700 02 DENSE LIMESTONE 21 8-67 4 0 Observat I on we II; L. 
700 OR SHALY OR SLATY GRAVEL 11 8-67 10 0 ObservatlQl1 well; L. 
688 02 DENSE LIMESTONE 0.3 OG Saline water; observation well, L. 
350 02 HARD liMESTONE 12 0 High fluori de. 
600 02 LIMESTONE 5 A 11-67 
1500 OG BOULOERY TILL 21 A 8-67 Observation well. 
1500 03 HARD SEDIMENTARY ROCK 22 A 8-67 0 Observat I on we II. 
1500 QG 80ULOERY TILL 14 A 8-67 Observat Ion we II. 
1100 OG 10 A 10-67 
1200 OG SHAl Y DR SLATY TIll G 
400 02 SOFT lIMESTONE 5 0 L. 
400 02 LIMESTONE 13 A 10-67 17 
550 02 LIMESTONE 8 A 6-67 0 L. 
400 02 LIMESTONE 52 A 10-67 
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Table 29.--Records of selected wells and test holes In the Black River basin--Continued 
DEPTH 
ALTI- CASING TD 
DA TE ME THOD USE TUDE- DIAM- WELL CASING WELL CONSL. 
LOCATION OWNER C DUN TV DRI LLED DRILLED OF OF LSD ETER DEPTH DEPTH FINISH ROCK 
(YEAR) WATER (FT .1 C IN.) 1FT. ) (FT. I (FT. ) . 
APPALACH I AN PLATEAUS PROV I NCE 
434630N07 53650.1 W FINN NO 1 25 1934 Z 1752 0 1476 3 20 
43463 7NO 753 526.1 MAYNARD MCGRATH 25 C H 1730 4 6 105 6 X 30 
434637N0753832.1 DAVID MILLER 25 D H 1750 4 36 12 0 W 15 
434 HONO 7540 50.1 S MIKOLAICZYK 25 D H 1615 4 36 17 6 W 17 
434 729N0753422.1 WA YLA ND BERRUS 25 1952 C H 15BO 4 6 62 6 14 X 13 
434 732N0753409.1 JAMES BURKE 25 C S 1530 4 6 156 6 6 X 5 
434732N0753409.2 JAMES BURKE 25 19 C U 1535 4 6 330 6 6 X 5 
43473 5N0753218.1 GORDON BROS 25 1962 C S 1190 4 6 85 6 3 X 3 
43473 7NO 753258.1 LE-HAV MOTEL 25 1953 C C 1230 4 6 72 3 X 10 
434806N07 53959.1 JOHN HLA D 25 D H 1695 4 36 9 0 W 20 
43480 8N0753323.1 STAN ZUBRYZSKI 25 195 C S 1220 4 6 65 6 X 15 
434AO 9NO 7540 52 .1 GE'O LAFLAIR 25 D H 1605 4 36 7 0 W 8 
434848N07 533 58.1 GILBERT SEARL 25 1965 C H 1340 4 6 83 0 X 15 
434856NO 753 549.1 GERALD YANCEY 25 1965 C S 1540 4 6 152 0 X 3 
434926N0753239.1 WILL lAM WELLER 25 1964 C S 1240 4 6 140 5 1 
434927N0753514.1 DALE PADDOCK 25 1965 C 1390 4 240 6 20 
43500 8NO 7542 53.1 NOT KNOWN 25 D U 1520 4 36 12 0 12 W 15 
435025N0753127.1 AMBROSE BUSH 25 C S 1015 4 6 210 6 X 4 
435028N0753123.1 AMBROSE BUSH 25 1964 C U 1005 4 6 280 6 5 X 4 
4350 30N07 5300 5.1 SWAMP STN PLANT 25 1924 U 740 4 8 340 6 15 X 15 
43 5030N07 54320.1 F M LAWRENCE 25 1902 Z 1522 0 1400 6 20 
4350 34NO 753618.1 GEO M VARY 25 193 C U 1370 4 6 103 0 20 18 
435035N0753606.1 STANLEY LEHMAN 25 1952 C H 1360 4 6 150 3 5 4 
435046NO 754107.1 ARTHUR LAMPHER 25 1966 C 1340 4 6 216 6 34 
435101N0753719.1 R TERVILLION 25 0 H 5 6 2 
43 5103N0753526.1 RALPH DRELICK 25 19 C H 1270 4 6 41 0 8 
435125NO 753135.1 EDWA RD ROES 25 192 C U 845 4 5 130 6 4 
435219N0753228.1 R J HASER 25 1967 C H 760 4 6 50 3 36 35 
435301N0753115.1 WALT THOMA 25 1953 C H 885 4 6 76 3 8 7 
435312N0753406.1 STANLEY YOUNG 25 1967 C S 955 4 6 160 3 7 6 
435334N0753431.1 AMOS MOSHER 25 1958 U 985 4 6 140 6 5 
4353 50NO 753 548.1 CARLOWDEN GOLF 25 1925 U 1055 4 12 652 6 10 
435527N0753749.1 WAYNE LAPLATNEY 25 1967 C H 940 4 6 51 0 45 45 
435552N0753531.1 CLYDE FEISTEL 25 193 C H 780 4 5 48 0 15 
435648N07 54506.1 W D EVES 23 1939 C U 1072 3 6 85 0 12 8 
435710N0754441.1 EARL PARKS 23 1967 C H 985 4 6 60 3 23 15 
435 715NO 754345.1 WWNY-TV 23 1952 C C 1090 4 6 166 3 50 5 
435722N0754321.1 J R CHURCH 23 196 C S 1105 4 6 79 0 5 4 
435722N0755025.1 WWNY-FM RADIO 23 1954 C C 1005 3 6 100 3 15 14 
435724N0754950 .1 DONALD GARVIN 23 1967 C S 990 3 6 200 3 6 6 
435739N07 54110.1 S C ROBINSON 23 1967 C H 1005 4 6 45 6 . 
435742NO 753 714.1 E H PARKS 23 1950 C U 790 4 8 180 10 
435918N0754941.1 H L ZAHN 23 1961 C H 695 3 6 193 4 


. 


178 



OEPTH DA TE LOG 
TO MAJOR WATER-BEARING MATERIAL WATER WATER AVAIL- QW 
BASE- AOU IFER OF L E VE L LEVEL YIELD ABLE TYPE 
. MENT MAJOR AQUIFER (FT. I MEAS. (GPMI REMARKS 
1473 0 Gas test. 
950 03 FINE GRAINED SEDIMENT ARY ROCK 
1100 QG SANDY TILL B A 10-67 
1000 OG SHALY OR SLATY TILL 1 G 
B50 03 FINE GRAINED SEDIMENTARY ROCK 45 G 6 0 
BOO 03 FINE GRAINED SEDIMENTARY ROCK 58 10-67 6 
800 02 VERY FINE GRAINEO SEOIMENTARY ROCK 7 10-67 1 
450 02 LIMESTONE 56 B-67 4 0 Iron problem. 
500 02 LIMESTONE Gas in we II . 
950 OG SHALY OR SLATY TILL 1 A 10-67 
500 02 LIMESTONE F 
1000 OG SHALY OR SLATY TILL 2 A 10-67 
500 02 LIMESTONE B A 10-67 2 
900 03 FINE GRAINED SEDIMENTARY ROCK 13 A 11-67 10 0 
600 02 JOINT OR FRACT LIMESTONE 9 A 11-67 0 
700 02 SEDIMENTARY ROCK 0 L. 
1500 OG FINE GRAINEO TILL 9 A B-67 Abandoned: observat ion we 11. 
300 02 LIMESTONE 23 A 10-67 
300 02 LIMESTONE 5 A 10-67 
70 Z IGNEOUS, GRANULAR 0 A 10-67 0 Abandoned milk plant. 
1420 Gas test No. I. 
900 02 SHALE 11 A B-67 
1000 02 SHALE 22 G -52 0.3 0 
AOO 02 SHALE A 0 
500 OG CALCAREOUS TILL 6-61 
(,00 02 LIMESTONE 16 B 10-67 
200 02 LIMESTONE 
200 02 LIMESTONE +1 A 7-67 0 L. 
250 02 LIMESTONE IB G -55 0 
350 02 SOFT LIMESTONE 79 A B-67 0 SuI fi de odor; L. 
400 02 LIMESTONE 
500 02 LIMESTONE 
700 02 LIMESTONE 9 A 10-67 0 
100 02 LIMESTONE 10 A 1 2-67 
500 02 LIMESTONE 19 A B-67 
850 02 LIMESTONE 16 G 10-67 0 L. 
900 02 LIMESTONE 0 
900 02 LIMESTONE 26 10-67 
800 02 LIMESTONE 20 4-54 24 
BOO 02 SHAL Y OR SLATY LIMESTONE 6 7-67 O.B L. 
. BOO 02 LIMESTONE 7 G 10-67 4 0 
200 02 LIMESTONE 75 0 
500 02 LIMESTONE 32 G 0.5 0 
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Table 29. n Records of selected wells and test holes In the Black River baslnnContinued 
DEPTH 
ALTI- CASING TO 
DA TE METHOD USE TUDE- DIAM- WELL CASING WELL CONSL. 
LOCATION OWNER COUNTY DRILLED DRILLED OF OF LSD ETER DEPTH DEPTH FINISH ROCK . 
(YEAR) lOA TE R (F T. ) ( IN. ) (FT. ) (FT. ) (FT. ) 
ADIRONDACK PR OV I NC E 
432251N0750221.1 A R CURRY 22 C H 1420 3 6 78 6 78 0 
4322511110750504.1 ST JOHNS LUTH 33 0 H 1300 4 30 15 5 W 
432309N0750804.1 LOUIS MUTHIS. 33 1964 C H 1230 4 6 80 6 60 X 
432314N0750233.1 R08ERT HERRICK 22 1965 C H 1425 4 6 120 6 99 X 
432321N0750651.1 ELMER SMITH 33 1867 D U 1230 4 30 30 6 30 W 
432324N0750951.1 L RICHAROSON 33 1932 V H 1205 4 6 18 6 18 T 
432339N0750931.1 TED BABICZ 33 1966 C H 1205 4 6 170 3 170 Z 
432401 N07 51123.1 G SANDERSON 33 1965 V H 1185 4 2 23 6 23 T 
432416N0750512.1 G ROBERTS 33 0 H 1385 3 30 20 6 20 W 
43241AN0750355.1 H ZELLER 22 1927 D H 1410 4 30 20 6 20 W 
43255 7NO 7 511 0 8. 1 BRUCE MEAD 33 1963 C H 1190 4 6 108 3 61 
432615N0750925.1 R E JOHNSTONE 33 1942 0 H 1240 4 30 10 6 10 
432626N0750711.1 L P GOL DEN 33 1967 0 H 1390 4 36 16 6 16 
432 639NO 750 529.1 U S AIR FORCE 33 1951 C H 1430 3 6 138 6 
4;32738N0750910.1 LOUIS LEAH 33 1952 V H 1290 4 1 17 0 17 
432937N0751622.1 STAN PRESTA 33 D H 1050 4 18 6 0 6 0 
432937N0751622.2 STAN PRESTA 33 1964 0 S 1050 4 24 7 0 7 W 
433011N0750903.1 PHIL RUBYOR 33 1966 D H 1420 4 36 16 6 16 0 
433013N0751341.1 NYS CONS OEPT 33 1965 B U 1190 4 2 32 0 29 T 
433016N0750905.1 JOHN KEATING 33 1966 C H 1425 4 6 63 3 63 0 
433025N0751303.1 ONE lOA CO DPW 33 1967 V 1200 4 5 58 
433102N0751218.1 DORIS BROADBENT 33 1966 P H 1310 4 6 75 74 X 
433109N0751031.1 CLARK 33 1949 C H 1360 4 6 74 74 0 
4331 PN0750 915.1 HENRY RUBYOR 33 0 H 1485 0 36 31 0 
I 
433117N0750851.1 JAMES PETERS 33 1966 P H 1450 4 6 70 39 X 
433122N0745b13.1 FRANK MCLEAR 22 V H 1830 4 2 22 6 22 T 
433141 NO 750 756.1 RICHARD SEARS 33 1967 C H 1410 4 6 44 3 44 0 
43315
N0750851.1 GEO PFEUKE 33 1966 H 1440 4 6 86 3 A6 
433156NO 750 852.1 WM C ONRAO 33 1959 C H 1440 4 6 46 0 0 
433204N0750921.1 G PANELLA 33 1957 C C 1440 4 6 141 6 141 0 
433226N0751728.1 NYS CONS DEPT 25 1967 B 1165 4 5 107 0 
433232N0751600.1 W G HOUGHTON 33 1880 0 U 1205 4 30 33 0 4 
433253N0751555.1 NYS-CONS DEPT 25 1967 B 1195 4 5 90 0 
43341 7NO 751538.1 M J DEPAN 25 0 H 1190 4 36 14 0 14 W 
433422N0750741.1 OTT ER L MOT EL 33 1962 C C 1560 4 6 78 3 78 0 
433422N0751511.1 W H COOPER 25 1955 0 H 1220 4 36 10 0 5 
433422N0751511.2 W H COOPER 25 1967 C H 1220 4 6 43 1 25 
433445N0751355.1 WILEY 25 1961 C H 1320 4 6 50 6 
433507N0750702.1 C'iARLES CLARK 33 1967 C H 1560 4 6 59 0 52 
433512N0752053.1 NYS-DOT 25 1963 V 895 4 3 31 3 . 
433540N0751640 .1 FLOYD FARR 25 0 U 1222 4 30 10 0 1C W 
43354 7NO 750 640.1 G MAHONEY 33 1965 H H 1520 4 6 160 3 10 X 
4'1'1617N0751738.1 ROBERT HUNKINS 33 1954 C H 1205 4 6 96 3 96 0 
433639NO 750 932.1 G HUTTON 25 0 H 1455 4 36 20 6 20 W 
4336431110750551.1 NYC RR 33 0 U 1540 4 48 9 0 9 C 
433654NO 75 2127.1 NYS-DOT 25 1962 V 805 0 7b 
433655N0752135.1 NYS-DOT 25 1961 V 815 0 36 
43365 9NO 7 5 21 23. 1 NYS-DOT 25 1962 V 798 0 3 72 
433705N0751952.1 B MASHAW 25 1892 0 H 940 4 24 9 
43'17501110751747.1 NYS CONS DEPT 25 1967 B 1220 4 5 107 
433AlAN0751803.1 NYS CONS DEPT 25 1967 B 1105 4 5 69 0 
433834N0752140.1 H EMERSON 25 186 0 H 760 3 36 22 0 22 W 
433 A 5 9 NO 7 5 1 754 . 1 NYS CONS DEPT 25 1967 B 1230 4 5 102 0 
433 946NO 750 40 3.1 F I JON E S 22 1966 P H 1720 4 6 110 3 18 
434035N0752138.1 NYS-DOT 25 1961 V 729 0 3 114 3 
434036N0752140.1 NYS-DOT 25 1961 V 748 0 3 116 3 
4340 54NO 751 740.1 KRAMER 25 1967 C 1270 4 6 195 3 195 0 
4341001110750300.1 CARL JONES 22 1965 C 1755 4 6 93 3 93 0 
4341431110752400.1 NYS-DOT 25 1962 V 835 0 3 17 0 
43414ANO 7 5190 5.1 NYS CONS DEPT 25 1967 B 1260 4 29 0 
4342081110750016.1 JOH
I BROWN WELL 22 1818 0 H 1740 4 60 100 6 0 
4342 2 9
10 752 411.1 R F RE ED 25 1966 P C 790 4 6 44 3 15 
434231N0752408.1 R FREED 25 1966 P U 780 4 6 197 3 23 
4342351110752401.1 NYS-DOT 25 1961 V 724 0 3 33 3 
434235N0752401.2 NYS-DOT 25 1961 V 748 0 3 64 0 
434237N0752405.1 NYS-DOT 25 1961 V 768 0 50 
434237N0752405.2 IIIYS- DOT 25 1962 V 728 0 30 
434239N0752431.1 BOUCHARD TEXACO 25 1967 C C 820 4 104 19 X 
434250N0745745.1 JOSEPH 8ENTRO 22 1966 P H 1715 4 33 33 0 
4342521110745443.1 PIIIIE ACRES 22 C 1720 '4 70 
4342 52N0745545.1 ROGER RICE 22 1966 P H 1720 4 6 60 0 60 0 
434255N0745601.1 P BARBUSHACK 22 1966 P H 1720 4 6 85 3 83 X 
43430 3NO 744738.1 L H KING 21 1967 P H 1900 4 6 72 0 28 X 
4343181110744732.1 MARIES PIE SHOP 22 1963 0 H 1980 4 36 20 6 20 0 
4344111110744409.1 JAMES FYNMORE 21 1966 P H 1830 4 6 16 3 10 X 
434433N074460 5.1 H E DIETZEL 21 1966 P H 1800 4 6 28 25 
434433NO 744 70 3.1 WM 8URNETT 21 1967 P H 1820 4 6 102 
434450N0744 720.1 RENE HOURX 21 1966 P H 1550 4 6 165 6 
4344511110744721.1 RALPH MURDOCK 21 1967 P H 1550 4 6 198 25 
434500NO 744 733.1 ST ANTHONYS CH 21 1956 C H 1800 4 6 110 5 
. 
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DEPTH DATE LOG 
TO MAJOR WA TER-BEAR ING MATERIAL WATER WATER AVAIL- QW 
. BA S E- AOUIFER OF LE VE L LEVEL Y I EL 0 ABLE TYPE 
MENT MAJOR AQUIFER ( FT.) MEA S. CGPM} RE MARKS 
80 OG SAND 38 G 
15 OG M ED IUM GRAINED SAND 11 A 7-67 
59 2 
98 Z IGNEOUS, GRANULAR 6 
30 OG SAND 
150 OG SAND 
IBO OG SAND AND GRAVEL 30 0 30 D 
40 OG SAND 19 G 
90 OG SAND 18 G, 
60 OG SAND 17 G 
61 Z IGNEOUS, GRANULAR 65 G 
20 OG SAND 
60 OG SAND 
4 Probably In sand. 
20 OG SAND 8 A 7-67 
10 OG SAND 8 6-67 
10 OG FINE GRAINED SAND 2 6-67 
70 OG FINE GRAINEO SAND 14 8-66 0 
60 OG WELL SORTED SAND 22 8-67 A 0 Observation well. 
70 OG GRAVEL 16 0 
58 ClG VERY FINE GRAINED SILTY SAND 25 9-67 G 
80 OG TILL 31 8-67 0 
100 OG SAND 0 
31 OG MEDIUM GRAINED SAND 23 A 7-67 Federa I network observat Ion we II. 
42 OG SAND AND GRAVEL 15 E I) 
25 OG SAND 
50 QG GRA VELL Y TILL 10 0 
100 OG GRAVELLY TILL 32 E 10 0 
100 OG 32 A 10-67 Burled channel In bedrock; L. 
150 OG GRA VEL 40 0 -57 30 0 
200 G USGS test hole; L. 
150 OG COARSE GRAINED SAND 23 A 6-67 
150 OG FINE GRAINED SAND 50 E 9-67 G USGS test hole; L. 
40 OG SAND 10 A 6-67 
100 OG GRA VEL 11 G -62 0 
25 OG MEDIUM GRAINEO SAND 6 A 8-67 5 High iron. 
25 Z JOINT OR FRACT IGNEOUS, GRANULAR 6 A 8-67 2 0 I ron; L. 
70 OG TILL 17 G -61 10 
50 Z IGNEOUS, GRANULAR 34 A 7-67 6 0 
. 40 12 E 9-63 0 NYS test hole; L. 
50 OG SAND 7 A 6-67 
10 l IGNEOUS, GRANULAR I) 
100 OG VERY COARSE GRAINED GRAVEL D 
20 OR SANO 15 A 6-67 
10 OG SANO 6 A 8-67 Observat I on we J I. 
65 +3 A 0 NYS test hole; L. 
26 0 NYS test hole; L. 
62 +9 A 0 NYS test hole; L. 
90 OG SAND 4 A 7-67 
180 OG FINE GRAINED SANO 100 E 9-67 G USGS test hole; L. 
69 OG SAND 35 9-67 G USGS test hole; L. 
30 OG SAND 7 7-67 
180 G USGS test hole; L. 
15 JOINT OR FRACT METAMORPHIC 10 A 8-67 0 Observati on we II. 
200 7 A 0 NYS test hole; L. 
200 20 A 10-61 0 NYS test hole; L. 
200 OG SANO 135 0 8-67 0 
100 OG SAND 10 E 4 0 
8 4 A 6-62 0 NYS test hole. 
250 G USGS test hole; L. 
0 Z METAMORPHIC 5 E 8-66 OrIginally mine shaft. 
14 Z IGNEOUS, GRANULAR F G 35 0 
22 Z IGNEOUS, GRANULAR 13 A 8-67 1 0 Observat i on we II. 
23 0 NYS test hole; L. 
54 14 A 10-61 0 NYS test hole; L. 
50 11 0 11-67 0 NYS test hole. 
20 0 NYS test hole. 
18 Z IGNEOUS, GRANULAR 40 7-67 10 0 L. 
100 OG SAND AND GRAVEL 2 8-67 15 0 
100 OG VERY FINE GRAINED SAND 
200 OG COARSE GRAINEO SAND 19 A 8-67 30 0 L. 
150 OG SAND AND GRAVEL 4 A 8-67 4 0 
26 Z IGNEOUS, GRANULAR 0 A 8-67 6 0 
40 OG GRAVEL 7 G 0 
11 Z IGNEOUS, GRANULAR 7 A 8-67 0 
50 OG DENSE TILL 11 A 8-67 D 
47 8 8-67 
3 IGNEOUS, GRANULAR 0 
24 IGNEOUS, GRANULAR +1 A 8-67 0 
3 IGNEOUS, GRANULAR D 
. 
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Table 29.--Records of selected wells and test holes in the Black River basln--Continued 
DEPTH 
AL TI- CASING TO 
DATE ME THOD USE TUDE- D IA M- WELL CASING WELL CONSL. . 
LOCA T ION OWNER COUN TY DRILLED DRI LLED OF OF LSD ETER DEPTH DEPTH FINISH ROCK 
(YEAR) WATER (FT. ) ( IN. ) eFT. ) (FT. ) 1fT. ) 
ADIRONDACK PROV I NC E 
434502N0751749.1 NYS CONS OEPT 25 1967 B 1275 4 5 102 0 
43450 3NO 744906.1 TRAIL HOUSE 22 1965 H C 1780 4 6 140 3 140 0 
43450 5N0745113.1 JOHN LAWLER 22 1967 P H 1720 4 6 124 0 21 X 
434507NO 744741.1 A CHAMBERS 21 1963 V C 1720 4 2 32 6 30 T 
434509N0752318.1 M C VIRKLER 25 1967 B 750 4 5 102 0 
434520N0751859.1 GEORGE KEHRER 25 1967 B 1250 4 102 0 
434528NO 744 728.1 THE SYRACUSAN 21 1967 P C 1720 4 6 147 0 34 X 
434534N0745121.1 RAMONA LODGE 22 H C 1720 4 6 123 6 5 X 
434538N0751812.1 W OLIVER JR 25 1960 C H 1255 4 6 190 3 190 0 
434545NO 745048.1 BECKERS LODGE 22 C C 1720 4 6 65 6 65 0 
434545N07 5232 5.1 G H PARSHAW 25 1956 C 770 4 6 50 3 46 X 
434546NO 7450 58.1 A A SOUTHARD 22 1963 C H 1740 4 6 110 3 110 0 
434552N074480 1.1 ALBEOOR LODGE 21 C 1900 4 6 216 6 X 
434556NO 744 925.1 A HAST INGS 22 1967 H H 1715 4 6 50 3 25 X 
434556N0744953.1 MOHA WK LODGE 22 1967 V C 1720 4 2 24 6 24 T 
434602N0744904.1 LEON BEAUCHAMP 22 1966 P H 1770 4 6 117 3 112 0 
434604NO 744900.1 AL SMITH 22 1960 V H 1770 4 2 60 6 57 T 
434616N07 52358.1 ART MOROUGHAN 25 1966 P H 770 4 6 58 0 24 X 
434620NO 751847.1 R 0 GILBERT 25 1965 C H 1265 4 6 146 6 135 0 
434621N0751826.1 WILLIS PFROMER 25 0 H 1240 4 36 18 0 C 
434628N0752412.1 JOHN LOGAN 25 1967 C H 770 4 6 42 6 42 0 
434628NO 752628.1 NYS-DOT 25 1961 V 737 0 3 136 3 
434629N0752621.1 NYS-DOT 25 1961 V 720 0 3 146 3 
434631N0752554.1 T J YOUSEY 25 1966 P C 750 4 6 221 3 221 0 
434634N0744918.1 CHUCK KASDORF 22 1966 P H 1750 4 6 29 3 23 X 
434755N0752630 .1 VIL OF LOWVILLE 25 1960 C 740 5 8 115 3 
434 755NO 752640.1 VIL OF LOWVILLE 25 1960 C 740 5 6 168 3 
434857N0751832.1 VIL OF LOWVILLE 25 1967 8 1090 4 5 34 0 
434900NO 745136.1 JOHN NEWMAN 22 1966 P 1860 4 6 184 3 40 
434903N0751739.1 VIL OF LOWVILLE 25 1967 B 1205 4 5 102 0 
434910N074 52 50.1 JOHN LARSEN 22 1966 H 1845 4 6 75 3 72 
434910N0745250 .2 WILLIAM PROUT 22 1966 H 1850 4 6 75 3 69 
434912N0752213.1 NYS CONS OEPT 25 1967 905 4 5 31 0 
434920NO 745438.1 E MCCAFFREY 22 1966 H 2180 4 6 115 3 19 X 
434924NO 752739.1 HAND 0 CHEESE 25 1948 C 780 4 6 120 3 120 0 
434926N0745235.1 CHARLES COONS 22 1967 P H 1840 4 6 142 0 21 X 
435000NO 752620.1 H R SNYDER 25 1964 C H 790 4 6 94 3 31 X 
4350 15N07 52423 01 ARTHUR RICE 25 1952 C H 305 4 6 60 3 58 X 58 
435036N0751651.1 STUART SMITH 25 1962 C C 1303 3 6 121 6 121 . 
43 5044NO 7 51512.1 ROBERT BROWN 25 1967 C H 1370 4 6 110 3 10 
435125N0751213.1 LESTER FAILING 25 1961 C H 1560 4 6 118 3 65 X 
435125N0751219.1 RUSSELL FEREER 25 1967 C H 1550 4 6 148 0 X 
435127N0751212.1 DON CL IFFORO 25 1961 C H 1560 4 6 120 3 65 X 
435140NO 752658.1 HOWARO ROGGIE 25 1965 P U 760 4 6 246 3 20 X 
435157N0752950.1 LELAND HIRCSHEY 25 0 H 740 4 48 14 6 14 W 
435202N0751043.1 OLD FENTONHOUSE 25 0 U 1550 4 36 20 0 20 W 
435319N0753038.1 CLIMAX MFG CO 25 192 C P 935 4 410 6 X 
43 5319NO 7 5 30 45.1 JESSE KA RCHER 25 1950 C H 750 4 6 164 3 105 X 
435322N0750207.1 NYS CONS OEPT 22 1966 P H 1685 4 4 139 3 84 X 
435326N0750208.1 BLACK RIVER R 0 22 194 U 1695 4 6 29 0 
43 5326N0750208.2 BLACK RIVER R 0 22 1962 C H 1695 4 6 82 3 82 D 
435336NO 7530 21.1 NYS-OOT 25 1953 V 733 0 3 128 3 
43 5404NO 752949.1 ROYAL SCHWENDY 25 1966 P H 740 4 6 120 3 60 
435410N0753136.1 M C VIRKLER 25 1967 B 740 4 5 102 0 
435520N0751910.1 NIAGARA-MOHAWK 25 195 H 1140 4 230 5 130 
435637N0751746.1 WARREN LYNOAKER 25 1965 S 1210 4 6 202 3 151 
435713NO 752028.1 JIM MITCHELL 25 196 H 1020 4 6 III 6 49 


. 
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DEPTH DA TE LOG 
TO MAJOR WA TER-B EAR ING MA TER IAL WATER WA TER AVAIL- OW 
BA S E- AOUIFER OF L EVE L LEVEL YIELD ABLE TYPE 
. MENT MA J OR AQU I FER ( FT.) MEA S. (GPM) REMARKS 
2DO OG SILTY SAND 40 A 9-67 G USGS test hole; L. 
150 OG FINE GRAINED SAND 3 D L. 
21 Z IGNEOUS, GRANULAR 25 A 9-67 3 D L. 
50 OG 12 G 
110 OR FINE GRAINED SAND 9 A 9-67 G USGS test hole; L. 
200 OG MEDIUM GRAINED SAND 100 B 9-67 G USGS test hole; L. 
34 Z IGNEOUS, GRANULAR 3 A B-67 D 
4 Z IGNEOUS, GRANULAR 120 G 
190 OG HARD TILL 20 G -60 
120 OG 65 G 
46 Z IGNEOUS, GRANULAR 30 
140 OG 75 -63 
0 Z HARD IGNEOUS, GRANULAR 
24 Z IGNEOUS, GR ANUL AR 2 A 8-67 
30 OR SAND 
112 OG MED IUM GRA INED SAND 55 G 6-66 45 Originally 60 ft deep. 
200 OG MEDIUM GRAINED SAND 47 E 8-66 
25 OR SAND 10 A 11-67 20 0 
150 OG GRAVEL 97 A 8-67 5 D 
18 OG SAND 13 A 8-67 Observation well. 
90 OG C OA R S E GRA I NED GRAVEL 12 G 10-67 D L. 
2';0 9 A 9-61 D NYS test hole; L. 
250 +10 A 11-61 D NYS test 
ole; L. 
230 OG GRAVEL 13 A 8-67 50 D L. 
21 Z IGNEOUS, GRANULAR 20 D 
115 9 D 7-60 D Vi Ilage test hole; L. 
16R OG FINE GRAINEO SAND D Vi Ilage test hole; L. 
34 OG VERY FINE GRAINED SAND 12 E 9-67 G USGS test hole; L. 
39 Z IGNEOUS, GRANUL AR D 
110 OG FINE GRAINED SAND 65 E 9-67 G USGS test hole; L. 
90 OG GRAVEL D L. 
90 OG SAND AND GRAVEL D 
35 OG MEDIUM GRAINED SANO 13 A 9-67 G USGS test hole; L. 
20 Z IGNEOUS, GRANUL AR D 
150 OG SANDY TILL 24 A 10-67 
20 Z IGNEOUS, GRANULAR +2 A 8-67 4 
30 Z IGNEOUS, GRANULAR 40 
65 OG SAND Li mes tone (7) reported. 
130 OG SAND 67 G -62 
8 Z IGNEOUS, GRANULAR Q A 9-67 
. 65 Z IGNEOUS, GRANUL AR 4 
50 Z IGNEOUS, GRANULAR 20 A 9-67 
65 Z IGNEOUS, GRANUL AR D 
19 Z IGNEOUS, GRANULAR D 
40 OR CLAYEY SILT OR LOESS 3 G D 
100 QG SAND 16 A 8-67 Observat i on we II. 
110 Z IGNEOUS, GRANULAR 
104 Z IGNEOUS, GRANUL AR 30 E 9 0 
150 Z WEATHERED IGNEOUS, GRANULAR 27 D 9-66 12 D Or i g i na I Iy high iron. 
100 OG WELL SORTED S ANO 18 A 8-67 Water level reflects reservoi r I eve I. 
100 QG GRAVELLY TILL 18 E D L. 
123 6 A 10-53 D NYS test hole; L. 
60 Z IGNEOUS, GRANUL AR 13 A 8-67 4 D 
130 QG MEDIUM GRAINED SANO 5 A 9-67 G USGS test hole; L. 
130 Z IGNEOUS, GRANUL AR Field location not found; water found. 
150 Z IGNEOUS, GRANUL AR 42 G 9-67 12 D 
48 Z IGNEOUS, GRANULAR 51 G 4 D 


. 
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Table 29.--Records of selected we11s and test holes in the Black River basin--Continued 
DEPTH 
AL TI- C A SING TO 
DA TE ME THOD USE TUDE- DIAM- WELL CASING WELL CONSL. 
LOCA T ION OWNER COUNTY DRILLED DRI LL ED OF OF LSD ETER DEPTH DEPTH FINISH ROCK 
(YEAR) WATER (FT. ) ( IN. ) (FT. ) (FT. ) (FT. ) . 
CENTRAL LOWLAND PROV INC E 
435706N0755226.1 RESTHAVEN MOTEL 23 1953 C C 540 6 66 66 0 100 
43580 5NO 755156.1 H T 8ANNER 23 1952 C H 525 6 135 27 X 26 
435818N0755252.1 STEBBINS E&M CD 23 1938 C A 520 6 225 X 20 
435819N0755332.1 BORDEN HYGEN IC 23 1950 C U 508 8 314 11 X 3 
43582AN0755419.1 KNOWLTON BRO CO 23 1967 P A 450 8 472 19 X 12 
435829N0755535.1 WOODRUFF HOT EL 23 1941 460 6 150 6 14 14 
435840NO 755400.1 BLACK RIVER GAS 23 1891 480 530 6 10 
435850N0755420 .1 GILLETTE 23 C 470 6 130 3 16 16 
435905N0755515.1 NORTHERN ICE CO 23 1941 C U 395 6 225 3 16 16 
435910N0755420.1 C A DOOR 23 1925 C 450 6 140 6 15 
43 5916NO 7 5 50 40.1 EL SA GRA NT 33 1961 C H 515 3 115 40 X 20 
435916N0755101.1 W E BROWN 23 1952 C H 522 3 88 88 0 100 
435919N0755649.1 BOMAX CORP 23 1965 C N 472 3 382 17 X 3 
435930N0755701.1 UNITED PARCEL 23 1965 P Z 455 3 270 X 0 
435937N0753745.1 T W PATNODE 23 19 C H 700 4 65 90 
43 5937NO 754947.1 G BARBALICH JR 23 1950 C U 525 3 6 55 3 40 X 39 
43593 7NO 754947.2 MRS G BARBALICH 23 1941 C H 530 3 6 55 6 40 X 40 
435943N0755401.1 SEAWAY SHOPPING 23 1959 C C 450 3 6 250 3 15 X 14 
435944NO 760 122.1 WATERTOWN AIRPT 23 1940 C C 320 3 6 274 3 10 X 16 
435954N0760037.1 ARNOLD TRUMP 23 1960 C H 322 3 6 75 3 5 X 4 
4359511N07 5571 8.1 GILBERT BLAKE 23 1956 C H 335 116 4 
440001N0753811.1 EVERETT V I RKLER 23 1963 C C 690 133 34 
440001 NO 7 5 5 90 2 .1 J P LEWIS CO 23 1956 C N 275 290 15 14 
440013N0753811.1 J F BRADY 23 1966 C H 690 88 35 
440014N0755923.1 BROWNVILLE VIL 23 1955 C U 332 287 9 
440019N075540 5.1 HOTIS MOTEL 23 1956 C C 420 6 95 27 26 
4400 22NO 755 853.1 BROWNVILLE VIL 23 1965 P P 345 6 225 9 8 
440022NO 755853.2 BROWNVILLE VIL 23 19 C P 345 8 184 8 
4400 22NO 755 853.3 BROWNVILLE VIL 23 190 C Z 345 6 163 8 
440030N07 540 14.1 V J HUBBA RD 23 1957 C H 745 6 52 14 13 
440036N0760153.1 VILL OF DEXTER 23 C 310 6 200 6 36 10 
4400 36NO 760 153.2 VILL OF DEXTER 23 1965 P 310 6 199 6 11 10 
440041N0760221.1 VILL OF DEXTER 23 1926 C 315 7 223 6 17 3 
440041 NO 760 221.2 VILL OF DEXTER 23 1942 C 315 12 701 6 10 
440046NO 754624.1 BLACK RIVER VIL 23 1966 P 595 8 106 3 23 12 
440048N0755244.1 E 0 YOUNG SR 23 1966 P H 421 6 97 3 22 X 21 
440048NO 755538.1 CRUPIS MOTEL 23 1956 C C 431 6 102 3 12 X 11 
440051 NO 7 60113.1 GEN BROWN H S 23 1954 C T 325 6 145 3 10 X 9 
4400 5ANO 754 551.1 HARRY MACK 23 1951 C H 645 6 42 3 25 X 24 
440100 NO 7 53933.1 T VENT IOUA TTRO 23 19 C H 700 6 63 3 50 X 49 
440100N0753936.1 S KLINTSMAN 23 19 C H 700 X . 
440105N0754109.1 LEWIS GINGER 23 1957 C H 725 79 40 X 39 
440112N0753834.1 H T SHELEY 23 19 C H 685 68 19 X 18 
440 113NO 754943.1 LEVI GRACEY 23 1955 C S 558 35 6 X 5 
44011 AN07 550 52.1 CALCIUM FIRE DP 23 1960 C F 460 114 114 0 115 
440 127NO 7 54428.1 L V BRISTOL 23 1956 H 650 6 56 21 20 
440 1 2 A NO 753912. 1 HERRINGS Vil 23 1942 P 693 6 130 16 15 
440133N0753957.1 ROBERT GOKEY 23 1964 H 695 6 68 4 
440 134NO 7542 56.1 BERT THOMAS 23 19 H 668 6 48 12 10 
440 139NO 7 540 15.1 G KOPACKA 23 1952 I H 685 6 45 20 19 
440 139N07 55646.1 E J CARPENTER 23 1958 H 415 6 58 0 
44020 2NO 7543 54.1 U S ARMY 23 1967 665 5 34 34 
44020 6NO 7540 28.1 DEFERIET VIL 23 1964 C P 675 6 200 40 12 
440 207NO 75410 2.1 JOHN URBAN 23 1959 C H 675 6 58 13 12 
440207N0754311.1 JOE FULLER 23 1953 C H 650 6 82 15 14 
440 226N07 55403.1 DOUGLAS LONGWAY 23 / 1965 C 476 3 6 34 8 
44022 7NO 754007.1 DEFERIET VIL 23 1950 P 700 3 6 405 75 
440236N0755637.1 RANCHO MANOR 23 1952 C 426 3 6 47 5 5 
::t!1 -., 440245N0754256.1 U S ARMY 23 1943 P 690 3 12 107 97 96 

 \"). - 440245N0754308.1 U S ARMY 23 1928 P 687 0 126 95 
440246N07 54311.1 U ARMY 23 1967 686 99 99 

\I 440247N0754313.1 U ARMY 23 1928 685 227 150 


. 
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OE PTH OA TE LOG 
TO MAJOR WA TER-B EAR ING MATERIAL W A T ER WATER AVAIL- QW 
BASE- AOU I FER OF LE VEL LEVEL YlELO ABLE TYPE 
MENT MAJOR AQUIFER (FT. ) MEA S. (GPM) REMARKS 
. 250 QG GRA VEL F B 8-67 75 0 
300 02 SOFT LIMESTONE F G 9-52 15 0 
300 02 LIMESTONE 46 G 5-65 94 0 L. 
314 C3 SANOSTONE 22 G 4-50 90 0 
310 Z IGNEOUS, GRANULAR 68 0 9-67 206 0 Maximum yield greater than 206 gpm. 
300 02 LIMESTONE 100 
310 
300 02 L1M ESTONE 6 0 
325 02 LIMESTONE 80 0 L. 
225 02 LIMESTONE 5 0 
250 02 L1M ES TONE 25 0 
290 QG GRA VEL 20 0 
373 Z IGNEOUS, GRANULAR 21 0 Saline water; L. 
375 02 LIMESTONE 49 B 12-67 1 0 Sal ine water. 
100 
280 02 SOFT LIMESTONE 20 E 8-67 30 
280 02 LIMESTONE 20 A 8-67 30 
260 02 LIMESTONE 67 7-59 100 0 
3000 02 LIMESTONE 40 0 Salinity varies seasonally. 
300 02 LIMESTONE 40 0 -60 8 0 
200 02 SOFT LIMESTONE 5 E 12 0 
33 Z IGNEOUS, GRANUL AR 20 G 3-63 4 0 L. 
200 Z IGNEOUS, GRANULAR 20 G 7-67 0 L. 
34 Z IGNEOUS, GRANUL AR 10 A 1-68 0 Water level reflects river level; L. 
282 C3 COARSE GRAINEO SANOSTONE 44 A 8-67 90 0 Village well 3; sulfide water; L. 
300 02 LIMESTONE 18 G 8-56 35 0 
282 02 LIMESTONE 6 G 10- 65 300 0 Vi Ilage wel1 4. 
280 02 LIMESTONE 32 G 7-65 300 Vi 11age we 11 2. 
280 02 LIMESTONE F G V i II age we 11 I; wel1 sealed. 
150 02 LIMESTONE 25 G 8-64 
260 02 LIMESTONE 43 A 6-67 90 M Vi II age we II 2; salinity varies 
260 02 LIMESTONE 42 A 6-67 58 0 M Vi Ilage well 3; salinity varies. 
265 C3 COARSE GRA INEO SANOSTONE 18 G 7-67 135 0 M Vi II age we II I; reamed 1966; L. 
261 02 LIMESTONE 150 0 Vi Ilage test hole; L. 
180 02 L1M ES TONE 6 G 11-66 185 0 
300 02 LIMESTONE 0 A 10-67 6 0 
,00 02 LIMESTONE 18 G 25 0 
210 02 LIMESTONE 50 E 6-67 31 0 
400 02 LIMESTONE 30 0 
100 02 LIMESTONE 35 E 11-67 5 0 
. 100 31 A 11-67 
150 02 LIMESTONE 11 0 
68 Z IGNEOUS, GRANUL AR 12 G 0 L. 
350 02 L 1M ESTONE 22 0 
300 QG SANOY SANO ANO GRAVEL F G 4 0 
400 02 LIMESTONE 42 G -56 0 
150 02 LIMESTONE 16 G 7-64 60 0 
100 02 LIMESTONE 0 L. 
500 02 LIMESTONE 12 G 10-66 
100 12 SOFT LIMESTONE 24 G 4-52 31 
250 02 LIMESTONE 6 0 
325 QG SILTY SANO 10 E 9-67 G USGS test hole; L. 
150 C3 SA NOS T.ONE 30 0 4-62 160 0 Vi II age we II I; deepen ed 1964; L. 
100 02 LIMESTONE 30 A 8-67 8 0 
,20 02 LIMESTONE 28 0 Contaminated by petroleum. 
300 02 LIMESTONE 10 11-67 32 0 
75 Z OENSE IGNEOUS, GRANULAR 13 1-68 348 0 Vi I I age well 2; L. 
225 02 LIMESTONE 32 0 
400 02 LIMESTONE 82 8-67 202 0 M U.S. Army well 7; observation wel1; L. 
400 02 LIMESTONE 71 4-67 300 M U. S. Army we II 12. 
350 GG MEOIUM GRAINEO SANO 3
 E 9-67 G USGS test hole; L. 
400 02 LIMESTONE 73 G 300 U . S. Army we II II. 


. 
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Table 30.-- Logs of selected wells and test holes in the Black River basin 


. 


Ma te ria 1 


Thickness 
( fee t ) 


Depth 
(feet) 


Well: 432133N0750952.1 
Driller: U.S. Geological Survey 


Owner: J. Heald 
Altitude: 1,200 feet' 


San d, c oa r s e , 1 i g h t brown.............................. 
Sand, med i um, 1 i ght brown.............................. 
Sand, coarse, I ight brown (water at 14) ................ 
Boulder or bedrock (1 imestone) ......................... 


2 
5 
I I 


2 
7 
19 


Well: 432521N0751414. I 
Driller: U.S. Geological Survey 


Owner: Eric L. Mynter 
Altitude: 1,210 feet 


Sand, very fine and silt, yellow-brown......... ........ 
Sand, coarse and silt, brown (water at 5).............. 
Sand, coarse and gravel and cobbles, brown............. 
Boulder or rock (assume boulder)....................... 


2 
5 
1 I 


2 
7 
18 


Well: 432522N0751444. I 
D r ill e r : Wm . S tot h 0 f f Co., I n c . 


Owner: Dairymenls League Coop. Assln 
Altitude: 1,250 feet 


. 


G rave 1 a nd roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, gravel, and hardpan.............................. 
Sa nd, I i g h t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S 1 a te. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gran i te. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


24 
23 
276 
81 
56 


24 
47 
323 
404 
460 


Well: 432745N0752028. I 
Driller: Hall and Co. 


Owner: Village of Boonvil le 
Altitude: 1,280 feet 


So i l, san d y, brown..................................... 
Gravel and sand, fine (water).......................... 
Gravel and sand, fine to medium (water) .... ............ 
Gravel and sand, hardpan (water).......... ...... ....... 
Gravel wi th sand, fine to coarse (water)............... 
S 1 ate a t bo t tom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


6 
6 
7 
8 
7 


6 
12 
19 
27 
34 


Well: 432745N0752028.2 
Driller: Hall and Co. 


Owner: Village of Boonville 
Altitude: 1,280 feet 


Sand, fine, some clay, brown........................... 
Sand, fine to coarse, some clay, blue......... .... ..... 
Sha 1 e, f rac tu red. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S ha 1 e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


12 
10 
3 
10 


12 
22 
25 
35 


. 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


. 


Ma te ria 1 


Thickness 
(feet) 


Depth 
(feet) 


Well: 432835N0751915.1 
Driller: U.S. Geological Survey 


Owner: Town of Boonvil1e 
Altitude: 1,125 feet 


Gravel and sand, yellow................................ 
Sand (water at 4)...................................... 
Silt and clay, blue gray............................... 
Clay, blue.............................................. 
C 1 a y and s i 1 t, blue.................................... 
On rock, soft, white (assume flat limestone). .......... 


2 
3 
7 
65 
9 


2 
5 
12 
77 
86 


Well: 432845N0751801. 1 
Driller: U.S. Geological Survey 


Owner: Charles Kirch 
Al titude: 1,190 feet 


Sand, med i um, brown.................................... 
Sand, fine, gray....................................... 
Sand, fine to medium, 1 ight brown (water at 9)......... 
Sand, fine, 1 ight brown, round......................... 
Sand, very fine, light brown........................... 
Sand, very fine, and silt, gray, boulder at 40......... 
Bouldery, silty clay (till?), gray..................... 
Rock, soft, limey, white............................... 


. 


2 
5 
5 
5 
15 
13 
I 1 


2 
7 
12 
17 
32 
45 
56 


Well: 433025N0751303.1 
Driller: U.S. Geological Survey 


Owner: Oneida County Dept. Transp. 
Altitude: 1,200 feet 


So i 1, d ark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, medium, light brown.............................. 
San d, fin e ,Ii g h t brown................................ 
Sand, very fine, 1 ight gray............................ 
Sand, very fine and silt, 1 ight brown (water at 25) .... 
Silt and clay, light brown............................. 
S i 1 t, I i g h t brown...................................... 
Sand, fine and silt, 1 ight brown....................... 
Sand, medium to fine, light brown......... ............. 
Roc k (a s s ume g ran i t e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


2 
5 
10 
8 
2 
5 
10 
10 
6 


2 
7 
17 
25 
27 
32 
42 
52 
58 


Owner: New York State Dept. Transp. 
Al t i tude: 1 , 140 feet 


Well: 433201N0752155.1 
Driller: New York State Dept. 
Transp. 
Top so i 1, brown......................................... 
Silt, trace of fine sand, brown......... ........... .... 
Sand, fine, some s i 1 t, brown........................... 
Sand and gravel, trace of silt, brown...... ............ 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


. 


1 
3 
2 
6 
3 


1 
4 
6 
12 
15 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin (Continued) 


. 


Ma te ria I 


Thickness 
(feet) 


Depth 
(feet) 


35 35 
85 120 
21 141 
State Dept. Transp. 
feet 
4 4 
2 6 
7 13 
I I 24 
7 31 
8 39 
4 43 
3 46 . 
State Dept. Transp. 
feet 
7 7 
17 24 
10 34 
5 39 
10 49 
20 69 
I 70 
5 75 


Well: 433204N0750921. I 
Driller: Bates Bros. 


Owner: G. Panella 
Altitude: 1,440 feet 


Sand, fine............................................. 
Qu i c k san d ( wa t era t 90)................................ 
G r a vel ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Well: 433219N0752159.1 
Driller: New York State Dept. 
Transp. 
Silt, some fine sand, trace of gravel, brown........... 
Silt and gravel, trace of fine sand, brown............. 
Sand, fine, some silt, trace of gravel, brown. ......... 
Sand, fine, some gravel, trace of silt, brown.......... 
Sand, fine and gravel, trace of silt, brown............ 
Sand, fine, trace of silt.............................. 
Silt, trace of fine sand, gray......................... 
Silt, trace of fine sand and clay, gray................ 


Owner: New York 
Altitude: 1,080 


Well: 433223N0752157. I 
Driller: New York State Dept. 
Transp. 
Sand, fine, some silt, brown........................... 
Sand, fine, trace of silt, brown....................... 
Sand, fine, some silt, gray............................ 
Sand, fine, trace of silt, gray... ...... ............... 
Sa nd, fine, and s i 1 t, g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Silt, trace of fine sand, gray. .......... .............. 
G r a vel, brown.......................................... 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Owner: New York 
Altitude: 1,160 


Well: 433226N0751728. I 
Driller: U.S. Geological Survey 


Owner: New York State Conserve Dept. 
Altitude: 1,165 feet 


Sand, medium to coarse, 1 ight brown........... .... ..... 
Sand, fine to medium, 1 ight brown.......... ....... ..... 
Sa n d, fin e , I i g h t g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sa nd, med i um , 1 i g h t g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, medium to coarse and gravel, light brown......... 
Sand, medium to coarse, light brown....... ............. 
Sand, coarse, 1 ight brown............... ................ 
Sand, medium to coarse, 1 ight brown.................... 
? no recovery (boulder at 100 and gravel?) ......... .... 


2 
10 
15 
35 
10 
10 
5 
10 
10 


2 
12 
27 
62 
72 
82 
87 
97 
107 


. 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


Ma te ria I 


Thickness 
(fee t) 


Depth 
(feet) 


Well: 433226N0752346.1 
Driller: George Howard 


Owner: Wm. Tanrey 
Altitude: 1,210 feet 


Qui c k san d ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S ha 1 e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 


45 45 
? ? 
? 115 
State Dept. Transp. 
feet 
4 4 
15 19 
25 44 
2 46 


Well: 433227N0752159.1 
Driller: New York State Dept. 
Transp. 
Sand, trace of silt and gravel, brown............... ... 
Sand, fine and silt, gray.............................. 
Silt, trace of fine sand and clay............. ......... 
Sa n d and g r a vel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Owner: New York 
Al t i tude: 1, 160 


Well: 433236N0752354.1 
Driller: U.S. Geological Survey 


Owner: Harold Glouse 
Altitude: 1,190 feet 


Silt, gravel and cobbles, dark soil.................... 
S i 1 tan d cIa y, brown - b 1 a c k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, black-gray....................................... 
S i 1 tan d c I a y, b 1 a c k - g ray ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . 
? (water sand?) no recovery............. .............. 
Rock - Broke bits, boulder or bedrock.................. 


2 
5 
5 
5 
20 
3 


2 
7 
12 
17 
37 
40 


Well: 433239N0752345.1 
Driller: U.S. Geological Survey 


Owner: Harold Glouse 
Al titude: 1,185 feet 


S i 1 tan d co b b 1 e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C I a y, b r 0 wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
CIa y and s i 1 t, brown (wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, no recovery (stones at 25-27 - water).. .......... 
S i 1 t and c 1 a y, g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C 1 a y and s i It, g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bou 1 de r a r bed roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


2 
10 
10 
5 
5 
8 


2 
12 
22 
27 
32 
40 
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Table 30.--Lo s of selected wells and test holes in the 
Black River basin Continued 


. 


Material 


Thickness 
(feet) 


Depth 
(fee t) 


Well: 433253N0751555.1 
Driller: U.S. Geological Survey 


Owner: New York State Conserve Dept. 
Altitude: 1,195 feet 


Soil, medium to coarse sand, black-brown............... 
Sand, medium to coarse and gravel, brown............... 
San d, c oa r s e, brown.................................... 
Sand, coarse and gravel, brown..... .................... 
Sand, coa rse, brown.................................... 
Gravel and very coarse sand, brown................. .... 
San d, ve r y c oa r s e, brown............................... 
Sand, coa rse, brown.................................... 
Sand, medium, brown (water)............................ 
S
nd, fine to medium, brown (water)........ ..... ....... 
San d, fin e, 1 i 9 h t g ray ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, very fine and silt, light gray (water)........ ... 


Well: 433338N0752438. I 
Driller: Harold E. Montague 


Owner: Leo Murphy 
Altitude:' 1,215 feet 


C 1 a y, b 1 u e, h a r d pa n. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S ha 1 e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Limes tone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


2 
5 
5 
5 
3 
2 
20 
5 
5 
20 
5 
13 


2 
7 
12 
17 
20 
22 
42 
47 
52 
72 
77 
90 


. 


100 
I I 
172 


100 
I I 1 
283 


Well: 433354N0752528.1 
Driller: New York State Dept. 
Transp. 
Gravel, coarse, some .si 1 t and sand, brown.............. 
Silt, some medium sand and gravel, brown. ...... ........ 
San d and s i 1 t, some g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bou 1 de r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, medium, some coarse sand and silt, gray... ..... 
S i 1 t, some fine grave I and s i It. . . . . . . . . . . . . . . . . . . . . . . . 
Silt, trace of gravel and sand.... .......... ........... 
Si 1 t, trace of fine sand............................... 


Owner: New York State Dept. Transp. 
Altitude: 1,235 feet 


Well: 433422N0751511.2 
Driller: Francis Brown 


Owner: W. H. Cooper 
A I t i tude: I ,220 fee t 


San d, me diu m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ha rd pa n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gran i te. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


14 
10 
10 
I 
2 
10 
18 
7 


14 
24 
34 
35 
37 
47 
65 
72 


12 
13 
18 


12 
25 
43 


. 
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Table 30.-- Logs of selected wells and test holes in the 
Biack River basin (Continued) 


Ma te ria 1 


Thickness 
(feet) 


Depth 
( fee t ) 


Well: 433512N075053. I Owner: New York State 
Driller: New York State Dept. Altitude: 895 feet 
. Transp. 
Wood chi P s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Wood p I an kin g. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Muck, trace of sand, gray, wet.............. ........... 
Sand, fine, some muck, gray............................ 
San d, fin e, brown...................................... 
Gravel, medium, trace of fine sand, brown.............. 


Dept. Transp. 
10 10 
I 1 1 
2 13 
6 19 
I 1 30 
1 31 


Well: 433635N0752530.1 
Dri 11er: J/C Dri II ing, Inc. 


Owne r : E. V. I nga 11 s 
Altitude: 1,400 feet 


Bo u Ide r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Slate................................................. . 
Limes tone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S 1 ate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


10 
150 
90 
195 


10 
160 
250 
445 


Well: 433654N0752127.1 Owner: New York State Dept. Transp. 
Driller: New York State Dept. Altitude: 805 feet 
(R i ver) . . . .. . . . . T




: . . . .. . . .. .. .. . . . . . . . . .. . . . . . . . . . 3 3 
Muck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 
Sand, medium, some silt, fine sand at top, gray, trace 
of mu c k, we t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 7 22 
Sand, medium, trace of silt, brown, wet................ 22 44 
Sand fine, trace of silt, firm at top, brown........... 18 62 
Sand, coarse and gravel, gray, wet.... ...... ........... 3 65 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 I 76 


Well: 433655N0752135. I 
Driller: New York State Dept. 
Transp. 
Wood chi p s, brown, mo i st. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Silt and trace of wood chips, brown, moist... .... ...... 
Sand, coarse and trace of gravel, brown, moist......... 
G ran i t e, ha rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Owner: New York State Dept. Transp. 
Altitude: 815 feet 


19 
5 
2 
10 


19 
24 
26 
36 


Well: 433659N0752123.1 Owner: New York State Dept. Transp. 
Driller: New York State Dept. Altitude: 798 feet 
(Water)......... T:



:................................ 10 10 
Sand, fine, trace of silt, gray. ... .... ...... ...... .... 9 19 
Sand, coarse, trace of silt, gray, wet... .... ........... 5 24 
Sand, coarse, trace of silt, brown.... ....... .......... 22 46 
Sand, fine, trace of silt, brown. .......... ............ 16 62 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 72 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


. 


Ma te ria I 


Thickness 
(feet) 


Depth 
(feet) 


Owner: New York State Dept. Transp. 
Altitude: 900 feet 


Well: 433703N0752208. I 
Driller: New York State Dept. 
Transp. 
Stones, fine, sharp, some fine sand, trace of silt, 
brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, very fine and silt with stones, brown, moist. .... 
Stones, fine, sharp, some silt, trace of very fine 
sand, gray.......................................... 
Lime s ton e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


10 
2 


10 
12 


17 
10 


29 
39 


Owner: New York State Dept. Transp. 
Altitude: 912 feet 


Well: 433703N0752208.2 
Driller: New York State Dept. 
Transp. 
Sand, fine, some silt, with gravel, brown, moist....... 
Sand, fine and gravel, some fine sharp stones with 
s i 1 t, brown......................................... 
Sand, fine, t race of s i 1 t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Stones, fine, sharp, some silt, trace of very fine 
san d, g ray, mo i st. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, fine, trace of silt and small stones........... 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


7 7 
12 19 
3 22 . 
17 39 
3 42 
10 52 
State Dept. Transp. 
feet 
9 9 
2 1 I 
10 21 


Well: 433745N0752422.1 
Driller: New York State Dept. 
Transp. 
Gravel, trace of loam, brown, moist..... ..... ... ....... 
Gravel, clay........................................... 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Owner: New York 
Altitude: 1,254 


Well: 433750N0751747. I 
Driller: U.S. Geological Survey 


Owner: New York State Conserve Dept. 
Altitude: 1,220 feet 


Sand, coarse and soil, dark brown....... ... ........ .... 
Sand, coarse and gravel, brown........ .... ..... ........ 
Sand, medium to coarse, brown........ ...... ............ 
Sand, med i um, 1 i gh t brown.............................. 
Sand, fine to medium, I ight brown.... ........ ... ....... 
San d, fin e, I i g h t brown................................ 


2 
5 
5 
10 
75 
10 


2 
7 
12 
22 
97 
107 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued) 


.' 


Material 


Th i cknes s 
(feet) 


Depth 
(fee t) 


Well: 433818N0751803.1 
Driller: U.S. Geological Survey 


Owner: New York State Conserve Dept. 
Altitude: 1,105 feet 


Sand, medium, and soil, dark........................... 
Sand, fine, 1 i ght brown................................ 
Sand, very fine to fine, 1 ight brown................... 
Sand, very fine and silt, black-brown (wet)............ 
Sand, fine and silt, brown (water) ............. ........ 
Sa nd, fine, brown...................................... 
Sand, medium to fine, brown............................ 
Sa nd, med i um , brown.................................... 
Sand, medium to coarse, brown.......................... 
? no recovery (stony - till?) ..... .................... 


2 
10 
10 
15 
5 
5 
5 
5 
8 
4 


2 
12 
22 
37 
42 
47 
52 
57 
65 
69 


. 


Well: 433859N0751754.1 
Driller: U.S. Geological Survey 


Owner: New York State Conserve Dept. 
Altitude: 1,230 feet 


Organic material and silt, black-brown................. 
Sand, medium and gravel, brown....... .................. 
Sa nd, med i um , brown.................................... 
Sand, coa rse, brown.................................... 
Sand, med i um, brown.................................... 
Sand, medium to fine, light brown....... ............... 
Sand, med i um, light brown.............................. 
? no recove ry -. not wet............................... 


2 
5 
5 
10 
5 
65 
5 
5 


2 
7 
12 
22 
27 
92 
97 
102 


. 


Well: 434035N0752138.l 
Driller: New York State Dept. 
Transp. 
Wa t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Silt, some coarse sand, brown....... ... ......... ....... 
Silt, trace of sand, gray.............................. 
Sand, medium, trace of silt, brown..................... 
Gravel, fine, trace of sand, brown...... ............... 
Sa nd, fine, brown...................................... 
Sand, medium, trace of silt, brown.. .............. ..... 
Sand, med i um, brown.................................... 
Sand, medium, trace of gravel, brown................... 
Sand, med ium, brown.................................... 
Gravel, fine, some sand, brown..... ...... .............. 
Sa nd, fine, brown...................................... 
Sand, fine to medium, trace of silt, brown............. 


Owner: New York State Dept. Transp. 
Altitude: 729 feet 


7 
7 
15 
10 
I 
1 
8 
5 
5 
5 
5 
25 
20 


7 
14 
29 
39 
40 
41 
49 
54 
59 
64 
69 
94 
114 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin (Continued ) 


. 


Material 


Thickness 
(feet) 


Depth 
( fee t ) 


Owner: New York State Dept. Transp. 
Altitude: 748 feet 


Well: 434036N0752140.1 
Driller: New York State Dept. 
Transp. 
fin e, t r ace 0 f s i 1 t, brown....................... 
trace of sand, gray.............................. 
fine, t race of s i 1 t, brown....................... 
medium, trace of silt, brown.. ................ ... 
coarse, trace of silt, brown..................... 
fine, trace of silt, brown....................... 


19 
20 
15 
10 
10 
42 


Sa nd , 
Silt, 
Sand, 
Sand, 
Sand, 
Sand, 


19 
39 
54 
64 
74 
116 


Well: 434148N0751905.1 Owner: New York State 
Driller: U.S. Geological Survey Altitude: 1,260 feet 
So i I ( s i 1 t), d ark brown................................ 
Sand, fine, silt and rocks, dark gray......... .... ..... 
Sand, fine and sift, dark gray. .................. ...... 


Conserve Dept. 
2 2 
15 17 
12 29 


Well: 434206N0752734.1 
Driller: Carpenter Drilling Co. 


Owner: New York State Conserve Dept. 
Altitude: 1,305 feet 


. 


Soil - silty ground (water)............................ 25 
Wea thered sha 1 e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Limestone, hard (water at 75) ......... .... .... ... ...... 266 


25 
34 
300 
Dept. 
31 
37 
271 
Dept. 
32 
262 
485 
486 
575 
613 
615 
625 
670 
688 . 
691 


Well: 434209N0752743.1 Owner: New York State Conserve 
Driller: Carpenter Drill ing Co. Altitude: 1,290 feet 
S i 1 t (wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 
Sha1e, fractured (water 5-10 gpm)............... ....... 6 
Limestone, gray........................................ 234 


Well: 434212N0752735. I Owner: New York State Conserve 
Driller: Carpenter Drilling Co. Altitude: 1,300 feet 
Gravel, shaley (water)................................. 32 
Limes tone. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . 230 
Limestone, black and gray. .......... .... .......... ..... 223 
Gypsum or silty sand layer............................. I 
Limestone, black and gray.................. ... ......... 89 
Limestone, dark gray................................... 38 
Lime s ton e, g r e en. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Limestone, gray........................................ 10 
Limestone, silt, shale, alternating.................... 45 
Sandy 1 imestone........................................ 18 
Gran i te, red........................................... 3 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


. 


Ma te ria 1 


Thickness 
(feet) 


Depth 
(feet) 


Well: 434229N0752411.1 
Driller: J/C Drilling, Inc. 


Owner: Roland F. Reed 
Altitude: 790 feet 


San d, me diu m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grave 1, f rac tu red. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grave 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


10 
30 
4 


10 
40 
44 


Well: 434235N0752401.1 Owner: New York State Dept. Transp. 
Driller: New York State Dept. Altitude: 724 feet 
(Wa t e r) . . . . . . . . . : 
 
 
 : 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 1 3 
Sand, gravel, trace of silt, brown..................... 10 23 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 33 


. 


Well: 434235N0752401.2 
Dr i 11 er: New York State Dept. 
Transp. 
Sand, fine, trace of silt, brown....................... 
Sand, medium, trace of silt, gray... .... ............... 
Sand, coarse, trace of silt, gray...................... 
Sand, coarse and gravel, small stone, brown............ 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Owner: New York State Dept. Transp. 
Altitude: 748 feet 


24 
20 
5 
5 
10 


24 
44 
49 
54 
64 


Well: 434239N0752431.1 
Driller: Francis Brown 


Owner: Bouchard Texaco 
Altitude: 820 feet 


Sa nd, fin e and s i 1 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 I 8 
Gran i te, red........................................... 62 80 
Granite, white or gray................................. 24 104 
Soft brown zone (water)................................ 1 105 


Well: 434252N0745545.1 Owner: Roger Rice 
Driller: J/C Drilling, Inc. Altitude: 1,720 feet 
Sand, fine, red (damp)................................. 48 48 
Qu i c ksa nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 57 
Sa n d, coa r s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 60 


. 


Well: 434438N0754324.2 Owner: Peter Chodak 
Driller: Kehoe Drilling Co. Altitude: 1,751 feet 
Dirt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Granite, boulder, very hard... ......................... 2 
Dirt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Rock, very hard (water at 40).......................... 14 


6 
8 
26 
40 
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Table 30.--Lo s of selected wells and test holes in the 
Black River basin' Continued 


. 


Ma t e ria 1 


Thickness 
(feet) 


Depth 
(feet) 


Well: 434502N0751749.1 
Driller: U.S. Geological Survey 


Owner: New York State Conserve Dept. 
Altitude: 1,275 feet 


Sa n d, med i um , I i g h t brown.............................. 
Sand, fine, 1 ight tan (with very fine sand)............ 
Sand, medium, 1 ight brown.............................. 
Sand, fine to medium, 1 ight brown (water at 35)........ 
1 no r e t urn ( so f t) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, very fine and silt, gray (wet)................... 


12 
10 
10 
20 
5 
45 


12 
22 
32 
52 
57 
102 


Well: 434503N0744906.1 Owner: Trail House 
Driller: Barney Moravec, Inc. Altitude: 1,780 feet 
Sand and grave 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C I a y and ha r d pa n. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, soupy............................................ 
1... ... ....................... ......... ... ... ... ... ... 


Well: 434505N0745ll3.1 Owner: John Lawler 
Dr i 11 er: Barney Moravec, I nc. Al t i tude: 1,720 feet 
Sa nd, med i um. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay a nd sa nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
G ra n i te . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


30 30 
60 90 
30 120 
20 140 
. 
15 15 
6 21 
103 124 


Well: 434509N0752318.1. 
Driller: U.S. Geological Survey 


Owner: M. C. Virkler 
Altitude: 750 feet 


Sand, fine to medium, yellow-brown........... .......... 
Sand, fine and silt, dark brown (water at 9)........... 
1 no recove ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine and silt, dark brown........................ 
Silt and clay, dark gray (water at 45)................. 
Clay, dark gray........................................ 
1 no recove ry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


7 
5 
15 
5 
15 
35 
20 


7 
12 
27 
32 
47 
82 
102 


Well: 434520N0751859.1 Owner: George Kehrer 
Driller: U.S. Geological Survey Altitude: 1,250 feet 
Silt and medium sand, brown............................ 2 
Sand, medium, gravel and silt, gray brown.............. 5 
Sand, coarse, gravel, and cobbles, light brown......... 5 
Sand, very coarse and gravel, 1 ight brown.............. 5 
Sand, coarse and gravel, light brown................... 15 
Sand, medium to coarse, 1 ight brown.................... 10 
Sa nd, med i um , 1 i g h t brown.............................. 45 
Sand, fine to medium, I ight brown (water at 100)....... 15 


2 
7 
12 
17 
32 
42 
87 
102 


. 


196 



Table 30.-- Logs of selected wells and test holes in the 
Black River basin (Continued ) 


. 


Material 


Th i ckness 
(feet) 


Depth 
(f ee t) 


Well: 434525N0752825.1 
Driller: Carpenter Drilling Co. 


Owner: Bershno 
Altitude: 1,105 feet 


Bo u 1 de r san d san d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S ha 1 e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime stan e ( so f t) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


28 
5 
99 


28 
33 
132 


Well: 434538N0753106.1 
Driller: Francis Brown 


Owner: Roland Alexander 
Altitude: 1,280 feet 


Sha 1 e, qu i cksand at 18................................. 
S ha 1 e, g r a vel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand and grave 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
L i me s ton e ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


? 
? 
4 
13 


? 
38 
42 
55 


. 


Well: 434602N0744904.1 
Driller: Barney Moravec, Inc. 


Owner: Leon J. Beauchamp 
Altitude: 1,770 feet 


San d, fin e ( wa t era t 40)............................... 70 
C 1 a y, ha r d pa n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
San d and g r a vel ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 
Granite with crevice (water) ........................... 5 


70 
95 
112 
117 


Well: 434628N0752412.1 
Driller: Phil Sweredoski 


Owner: John Logan 
Altitude 770 feet 


Sand, fine (water at 12)............................... 
Clay, blue............................................. 
G r a vel, c oa r s e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


20 
20 
2 


20 
40 
42 


Owner: New York State Dept. Transp. 
Altitude: 737 feet 


. 


Well: 434628N0752628.1 
Driller: New York State Dept. 
Transp. 
Sa n d, fin e, some s i It, brown........................... 
Sand, coarse, brown.................................... 
S i 1 t, t race of clay, gray.............................. 
Sand, fine and si 1 t, gray.............................. 
Sand, fine, trace of silt, 1]ray........................ 
S i 1 t, t race of sand, gray.............................. 
S i 1 t and sand, gray.................................... 
Sand and trace of silt, gray..................... ...... 
Silt, trace of sand, gray.............................. 


14 
20 
30 
17 
23 
5 
15 
10 
2 


14 
34 
64 
81 
104 
109 
124 
134 
136 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


. 


Material 


Thickness 
(feet) 


Depth 
(feet) 


Owner: New York State Dept. Transp. 
Altitude: 720 feet 


Well: 434629N0752621. 1 
Driller: New York State Dept. 
Transp. 
I ce and wa t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse, some gravel, trace of silt, brown........ 
S i 1 t, t race of sand, gray.............................. 
S i 1 t, some fin e san d, g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sa nd, fin e, some s i 1 t, g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, medium, trace of silt, gray...................... 
Sand, fine, trace of silt, gray........................ 
Silt, trace of fine sand, gray......................... 
Silt, trace of clay and fine sand, gray.... ... ......... 
Silt, some sand, trace of clay, gray................... 
S i It, gray............................................. 


10 
9 
34 
16 
10 
5 
10 
4 
6 
20 
22 


10 
19 
53 
69 
79 
84 
94 
98 
104 
124 
146 


Well: 434631N0752554.1 
Driller: Carpenter Drilling Co. 


Owner: T. J. Yousey 
Altitude: 750 feet 


Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Qui c k san d ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, blue............................................. 
G r a vel ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


20 
148 
50 
3 


. 


20 
168 
218 
221 


Well: 434755N0752630.1 
Driller: Carpenter Drilling Co. 


Owner: Village of Lowville 
Altitude: 740 feet 


Sand, brown (water at 9)............................... 
Clay, gray, sof t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C I a y, g ray, ha rd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, gray, and stones................................. 
Gravel and sand, hardpan... .............. .... .......... 
Roc k (bou 1 de r ?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C I a y and bo u 1 d e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, g rave I, and sand................................. 
Sand, fine, medium, and coarse, clay. .................. 
Sa n d, d i r t y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, sandy............................................. 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


I 1 
23 
21 
14 
4 
I 
7 
10 
5 
7 
9 
3 


1 I 
34 
55 
69 
73 
74 
81 
91 
96 
103 
112 
1] 5 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


. 


Ma t e ria 1 


Thickness 
(fee t) 


Depth 
(feet) 


Well: 434755N0752640.1 
Driller: Carpenter Drilling Co. 


Owner: Village of Lowvil1e 
Altitude: 740 feet 


. 


San d, brown............................................ 
Clay, gray, soft....................................... 
Clay, s i I ty, gray...................................... 
Sand, very fine, and clay, gray........................ 
Clay, g ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '.' . 
Clay, silty, and fine sand, gray (some water).......... 
Clay, gray............................................. 
Hardpan, sandy (some water).................. .......... 
Clay, sandy, soft, brown............................... 
Clay, gray, and fine sand.............................. 
San d, fin e ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, medium, gravel, and clay......................... 
H a r d pa n, s ton e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sa n d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hardpan, gray, and stones...... ........................ 
C 1 a y, g ray, bo u 1 de r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hardpan, gray-brown, and boulders...................... 
Ro c k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


12 
5 
34 
1 
7 
14 
13 
4 
14 
5 
2 
3 
16 
1 
9 
15 
13 


12 
17 
51 
52 
59 
73 
86 
90 
104 
109 
111 
114 
130 
131 
140 
155 
168 


Well: 434857N0751832.1 Owner: Village of Lowvil1e 
Driller: U.S. Geological Survey Altitude: 1,090 feet 
Sand, fine, dark brown................................. 2 2 
Sand, fine, 1 ight brown (water at 10).................. 10 12 
Sand, very fine, 1 ight brown........................... 16 28 
Roc k s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 34 
Bed roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Well: 434903N0751739.1 
Driller: U.S. Geological Survey 


Owner: Village of Lowvi11e 
Altitude: 1,205 feet 


Sand, medium to coarse, dark brown..................... 
Sand, med i um, 1 i ght brown.............................. 
Sand, fine to medium, 1 ight brown to gray.............. 
Sand, fine, 1 ight brown, water at 60................... 
? no recove r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


2 
15 
35 
45 
5 


2 
17 
52 
97 
102 


Well: 434910N0745250.1 Owner: John Larsen 
Driller: J/C Drilling, Inc. Altitude: 1,845 feet 
Sand, gravel........................................... 40 
Ha rd pan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Gravel................................................. 5 


. 


40 
70 
75 


199 



Table 30.--Lo s of selected wells and test holes in the 
Black River basin Continued 


. 


Material 


Thickness 
(feet) 


Depth 
(fee t) 


Well: 434912N0752213.1 
Driller: U.S. Geological Survey 


Owner: New York State Conserve Dept. 
Altitude: 905 feet 


San d, fin e, d ark brown................................. 2 2 
Sand, fine to medium, light brown...................... 25 27 
Bo u Ide r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3 1 


Well: 434927N0753514.1 Owner: Dale Paddock 
Dri 11 er: Phi 1 Sweredoski Al t i tude: 1,390 feet 
So i 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 20 
Sha 1 e, b 1 ac k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 220 
Lime s ton e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 240 


Well: 435030N0753005. I 
Driller: Unknown 


Owner: Swamp Sta. Plant 
Altitude: 740 feet 


So i 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Granite, blue.......................................... 


15 
55 
270 


15 
70 
340 


. 


Well: 435044N0751512.1 Owner: Robert Brown 
Driller: Emile Faubert Altitude: 1,370 feet 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 8 
Gran i te, green......................................... 22 30 
Sa nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 32 
Gran i te, green......................................... 78 110 


Well: 435219N0753228.1 Owner: Roy J. Haser 
Driller: L. W. Bristol Altitude: 760 feet 
San d, fin e ( wa t era t 1 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 I 2 1 
Hardpan (sand, silt, gravel), and blue clay. ........... 13 34 
Gravel (some water).................................... I 35 
Limestone (water at 42)................................ 15 50 


Well: 435312N0753406.1 
Driller: L. W. Bristol 


Owner: Stanley Young 
Altitude: 955 feet 


S i 1 t, loam............................................. 
Lime s ton e, g ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e, b I a c k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shal e, soft (water).................................... 
Lime s ton e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


6 
76 
60 
14 
4 


6 
82 
142 
156 
160 


. 


200 



. 


Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


Material 


Thickness 
(feet) 


Depth 
(feet) 


Well: 435326N0750208.2 
Driller: Francis Brown 


Owner: Hudson River-Black River Reg. 
Altitude: 1,995 feet Dist. 


Bou 1 de r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Qu i c k sa nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grave 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


6 
30 
5 
40 
1 


6 
36 
41 
81 
82 


Owner: New York State Dept. Transp. 
Altitude: 733 feet 


. 


Well: 435336N0753021.1 
Driller: New York State Dept. 
Transp. 
Silt, some muck and sand, brown........................ 
Sand, some s i 1 t, brown................................. 
Sand, trace of s i 1 t, brown............................. 
S 1 t, t race of sand, gray.............................. 
SIt, gray............................................. 
S 1 t, some sand, gray.................................. 
S 1 t, gray............................................. 
S 1 t, t race of c 1 ay, gray.............................. 
S It, some sand, tracy of clay, gray. .................. 
S lt, some sand, gray................................. 
S It and sand, gray.................................... 
SIt, some san d, 9 ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
San d, some s i 1 t, 9 ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S i 1 t a nd sa nd, 9 ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse and gravel, with small stone. ............. 
Roc k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


1 1 
8 
10 
5 
lO 
15 
10 
5 
5 
10 
5 
5 
10 
10 
1+ 
5 


1 1 
19 
29 
34 
44 
59 
69 
74 
79 
89 
94 
99 
109 
119 
123 
128 


Well: 435410N0753136. I 
Driller: U.S. Geological Survey 


Owner: M. C. Virkler 
Altitude: 740 feet 


So iI, b 1 a c k brow n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse to medium, brown (water at 5) ............. 
Clay and s i 1 t, gray.................................... 
Clay, b 1 ue gray, soft.................................. 
Clay and s i 1 t, blue gray............................... 
Clay, blue gray........................................ 
? no recove ry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, medium to coarse, brown (water).................. 


. 


2 
8 
12 
30 
20 
5 
23 
2 


2 
10 
22 
52 
72 
77 
100 
102 


201 



Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


. 


Ma t e ria 1 


Thickness 
(feet) 


Depth 
(feet) 


Well: 435710N0754441.1 
Driller: L. V. Bristol 


Owner: Earl Parks 
Altitude: 985 feet 


Ha r d pa n, wh i t e wit h s ton e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Limes tone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
H a r d pa n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
L i me s ton e, brow n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


15 
2 
5 
38 


15 
17 
22 
60 


Well: 435724N0754950.1 Owner: Donald Garvin 
Driller: Lewis Bristol Altitude: 990 feet 
So i 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e, b 1 a c k ( wa t era t 1 65) . . . . . . . . . . . . . . . . . . . . . . . . 


Well: 435818N07552.1 Owner: Stebbins Eng. 
Driller: Carpenter Drill ing Co. Altitude: 520 feet 
So i 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sandstone............................................. . 


6 6 
34 40 
160 200 
and Mfg. Co. 
7 7 . 
193 200 
25 225 


Well: 435828N0755419.1 Owner: Knowlton Bros. Co. 
Driller: Carpenter Drill ing Co. Altitude: 450 feet 
Sa nd, grave 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 1 2 
Lime s ton e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298 3 1 0 
G ran i t e, red........................................... 40 350 
Granite, pink.......................................... 122 472 


Well: 435905N0755515.1 
Driller: Carpenter Drilling Co. 


Owner: Northern Ice Co. 
Altitude: 395 feet 


So i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sa nd stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


16 
184 
25 


16 
200 
225 


Well: 435919N0755649.1 Owner: Bomax Corp. 
Dri Iler: Carpenter Drill ing Co. Altitude: 472 feet 
Si It................................................... 3 
Limestone (some water)................................. 364 
San d s ton e ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
G ran i t e ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 


3 
367 
373 
382 


. 


202 



Table 30.-- Logs of selected wells and test holes in the 
Bl
ck River basin ( Continued) 


. 


Material 


Th i ckness 
(feet) 


Depth 
(feet) 


Well: 435944N0760122.1 Owner: Watertown Municipal Airport 
Driller: Carpenter Drill ing Co. Altitude: 320 feet 
So i 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 I 6 
Limestone.............................................. 184 200 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 274 


Well: 440001N0753811.1 Owner: Everett Virkler 
Driller: Francis Brown Altitude: 690 feet 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 18 
H a r d pa n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 20 
Sand................................................... 13 33 
Gran i te, red........................................... 95 128 
? g ray ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 33 


. 


Well: 440001 N0755902. 1 Owner: J. P. Lewis Co. 
Driller: Carpenter Drilling Co. Altitude: 275 feet 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Limestone (water at 25)................................ 180 
G ran i t e (wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 


15 
195 
290 


Well: 440013N0753811 .1 Owner: J. F. Brady 
Driller: Francis Brown Altitude: 690 feet 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Mu c k, b 1 a c k. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
G ran i t e, red........................................... 


18 18 
16 34 
54 88 
Brownville 
8 8 
266 274 
8 282 
5 287 


Well: 440014N0755923.1 Owner: Village of 
Driller: Carpenter Drill ing Co. Altitude: 332 feet 
Clay.................................................. . 
Lime stan e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
San d s ton e ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gran i te. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


. 


Well: 440041N0760221.1 Owner: Village of Dexter 
Driller: Carpenter Drilling Co. Altitude: 315 feet 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Limestone (some water)................................. 178 
Sandstone, coarse, red (much water)....... ............. 42 


3 
181 
223 


203 



Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


. 


Material 


Thickness 
(fee t) 


Depth 
(feet) 


Well: 440041N0760221.2 
Driller: Hall and Co. 


Owner: Village of Dexter 
Altitude: 315 feet 


?................................................... . 
Limestone, shaley (water from 145) ..................... 
? ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
?...... .................. ..... ...... ......... ........ 
Sandstone, with few dark particles..................... 
?......................... ......... ......... ......... 
Sa nd stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
?.. ............. ..... ...... ... ...... ...... ... ........ 
Sandstone, very pure................................... 
?................................................... . 
Sandstone, with dark particles.... .... ................. 
?................. ...... ............... ...... ........ 
San d wit h d ark pa r tic 1 e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
?................................................... . 
Sa nd stone. . . . . . . . . . . . . . . . . . . . .0. . . . . . . . . . . . . . . . . . . . . . . . . 
?.. ................... .......... ..... .... ........ ..... 


120 
105 
25 
5 
20 
5 
15 
5 
23 
2 
20 
5 
20 
5 
20 
5 
301 


120 
225 
250 
255 
275 
280 
295 
300 
323 
325 
345 
350 
370 
375 
395 
400 
701 


. 


Well: 440112N0753834. I 
Dr i 11 e r : L. V. B r i s to 1 


Owner: Harry T. Sheley 
Altitude: 685 feet 


Sa nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Limes tone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
G ran i t e, red........................................... 


18 
10 
40 


18 
28 
68 


Well: 440133N0753957. I 
Driller: Francis Brown 


Owner: Robert Gokey 
Altitude: 695 feet 


Sand, s i 1 t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
G r a vel, c oa r s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Limestone (water first at 68) ... .............. ......... 


3 
1 
64 


3 
4 
68 


Well: 440202N0754354.1 Owner: U.S. Army 
Driller: U.S. Geological Survey Altitude: 665 feet 
Sand, fine to med i um (so i 1 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sa nd, med i um , 1 i g h t brown.............................. 
Sand, coarse, brown.................................... 
Sand, very fine, and silt, dark gray (water) ........... 
S i 1 t, d ark 9 ray ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Silt, stoney, tough, gray (till?) ...................... 
Limestone (?) at bottom................................ 


2 
5 
3 
7 
14 
3 


2 
7 
10 
17 
31 
34 


. 


204 
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Table 30.-- Logs of selected wells and test holes in the 
Black River basin ( Continued ) 


Material 


Thickness 
(feet) 


Depth 
(feet) 


Well: 440206N0754028.1 
Driller: Francis Brown 


Owner: Village of Deferiet 
Altitude: 675 feet 


Sa nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sandstone (water at 52-60) ............................. 
Deepened recent I y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


12 
40 
56 
92 


12 
52 
108 
200 


Well: 440227N0754007.1 
Driller: Unknown 


Owner: Village of Deferiet 
Altitude: 700 feet 


Sand, dirty (little water)............................ 
Sand, fine, clay, few boulders......................... 
Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bou 1 de r s (wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Granite, hard rock (water at 75 and 148)...... ......... 
Rock, gray, hard, and sharp...... .... .................. 


19 
25 
22 
9 
245 
85 


19 
44 
66 
75 
320 
405 


Well: 440245N0754256. I 
Driller: Unknown 


Owner: U.S. Army 
Altitude: 688 feet 


Sand........................... .. ...................... 
San d, c oa r s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine............................................. 
San d, fin e, ha rd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lime s ton e ( wa t e r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


5 
5 
40 
46 
1 I 


5 
10 
50 
96 
107 


Well: 440246N0754311. 1 
Driller: U.S. Geological Survey 


Owner: U.S. Army 
Altitude: 686 feet 


Sand, med i um, black (so i 1 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, med i um, 1 i ght brown.............................. 
Sand, fine, light brown................................ 
Sand, medium, I ight brown.............................. 
Sand, medium to fine, I ight brown, shell at 37 feet 
( wa t era t 57 fee t) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine, gray, black clay zone (water).............. 
Clay, rocks, tough, gray-green (till?) ........... ...... 
Lime s ton e ( ? ) a t bo t tom.. .. . . .. .. . .. . . . . . . . . . . . .. . . . . .. 


2 
10 
15 
5 
40 
15 
12 


2 
12 
27 
32 


72 
87 
99 


205 
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